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NAVY TO BUILD “OCTOPUS” TYPE OF SUBMARINE. 

The submarine torpedo-boat board, which recently 
conducted a series of tests of submarine boats. has 
decided unanimously in favor of the superiority of the 
Octupus” type This view is indorsed by the Board 
on Construction, and is approved by Secretary Met 
ealf of the Navy In agreement with the report, the 
award of $5,000,000 authorized by Congress at its re 

. 


cent session for the purchase of submarine boats, will 


he made to the Electric Boat Company of this city 
The competition upon which Congress decided, when 

made an appropriation two years ago of $1,000,000 
for submarine boats, was recently concluded off New 
port This 


original appropriation was increased, at 
the recommendation of the President to the last Con 


gress, to $3,000,000, and the time fixed for holding the 


test was limited to the 29th of May of this year. Al 
though the details of the report have not been given 
out, ‘tt is known that the Octopu v con d 

have outclassed her competitors on all essential points 
She was considerably faster both at the surface and 
in the sutumerged condition: showed better ability to 


maintain a constant level of submergence; and devel 





oped at least equal structural strength when sunk in 
great depths of water 
—— i + — 

ELECTRIC POWER PLANTS ARE RESPONSIBLE. 

After a contest in the courts which has lasted for 
seven years, it has been decided by the Appellate Divi 
sion that the responsibility for fires resulting from 
defective wiring and insulation rests upon the electric 
power companies. The legal contest which has just 
been ended was begun in February, 1900, when an 
insurance company brought suit against the New York 
Edison Company as being responsible for the burning 
of a biock of buildings at Third Avenue and 190th 
Street in this city, the claim being made that the fire 
was caused by improper insulation. In this particular 
case, nine insurance companies paid a loss of $100,000 
on the fire: and, subsequently, sued the Edison Com 
pany The first action was brought by the German 
American Insurance Company, which won in the Ap 
pellate Division, and later in the Court of Appeals 
The Edison Company was not satisfied to let the mat- 
ainst the insurance com- 





ter rest, and brought suit ag 
panies, which, however, obtained a favorable decision 
The testimony given at the trials proved that the 
wires had been put | ! ilding which was 
burned down, without the consent of the owner and 
in a negligent and reckless manner it is estimated 
that there are in the United States damages every year 
amounting to about $25,000,000, due to defective elec 
trical construction and insulation Henceforth the 
responsibility for this will be laid upon the electric 
companies, instead of falling as hitherto on the insur- 
ance companies 
-- —> + oe ed 
THE STEEL RAIL PROBLEM. 

The agitation over the steel-rail scandal promises to 

bear fruit A conference was recently held at the 


offices of the Steel Trust, at which were present repre- 


sentatives of the steel companies and of every impor- 
tant railroad in the country: and at the close of the 
conference the chairman f the trust, who presided 
at the meeting, announced that an agreement would 


be reached which would be isfactory to the public 


Although ne offic! port he onference has been 
iseued. it is understood t} he teel companies ex 
pressed their willingness to make a rail that would 
come up to the requirements of the railroads, provided 
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that the railroads would pay five dollars a ton more 
for the rails; or thirty-three dollars in place of the 
present price of twenty,eight dollars per ton. It was 
generally recognized that a change is necessary in 
the shape of the rail, and it is probable that the stan- 
dard type adopted will contain considerably more 
metal in the base, with a view to securing a more even 
distribution of temperature in the various portions of 
the rail during the process of rolling, and also of pro- 
viding a rail that will be better able to withstand the 
reverse bending stresses which occur at all times and, 
particularly, during the frosts of the winter months. 
Now that the manufacturers and the railroads have 
got together, and strong committees representative of 
each are engaged in a joint and friendly investigation 
of the subject, the public has some assurance that the 
future output of the rail mills will be more reliable, 
even if more costly, than that which has characterized 
the past few years. The question of price is one that 
does not concern the general public, which merely de- 
mands that railroad travel shall be made safe again; 
but we understand that the leading railroads have 
expressed their willingness to pay a higher price if 
they can only secure a thoroughly reliable rail. 
Be 
CONTRACT AWARDED FOR TWO “ DREADNOUGHTS.” 
The awarding of the contracts for the two 20,000- 
ton battleships marks the beginning of a new era in 
the history of naval construction in the United States 
It is true that the “South Carolina” and “Michigan,” 
now under construction, embody the characteristic 
feature of the new type to the extent that they are 
armed exclusively with the 12-inch gun, of which each 
vessel carries eight. But the appropriation for these 
two ships, and their size, was determined by Congress 
before the one-caliber-all-big-gun battleship had been 
accepted as the type of the future; and hence, they 
are not strictly representative of the class. The new 
ships, however, are purely of the “Dreadnought” type 
all the elements of their design being subordinated to 
their definite duty of carrying into battle the largest 
possible number of 12-inch guns. Of these each ship 
will carry ten, disposed in five separate turrets It 
has ever been the aim of the naval constructor so to 
mount the guns that each one of them shall be able to 
cover the widest possible are of the horizon, and do 
so without interfering with the training of the other 
guns, that is, without masking them or being itself 
masked. It was the determination of our constructors 
to abide strictly by this principle, that has enabled 
centr fire from their ten 
guns which is twenty-five per cent greater on the 
broadside than that obtainable with the ten .guns of 
the British “Dreadnought.” This desirable result has 
been secured by mounting all of the five turrets upon 
the longitudinal center line of the ship, with the result 
that every gun can be trained through a wide are on 
either broadside; whereas only eight guns can be so 
trained on the ten-gun British ship. It is true that the 
Dreadnought” has a heavier end-on fire, due to the 
fact that two of the turrets are carried in the wings, 
or on the beam of the ship, an arrangement which 
enables her to deliver a fire of six 12-inch guns ahead, 
or astern, as against four such guns in our new 20,000- 
ton ships But since these wing turrets mask each 
other in broadside fire, it follows that the heavier fire 
end-on has been secured in the “Dreadnought” at the 
sacrifice of broadside fire—and it is well understood 
in. naval tactics that future battles will be fought by 
preference in the broadside rather than the end-on 
position It will be evident, then, that the advantage 
of a twenty-five per cent more powerful broadside fire 


has been obtained without any extra cost of weights 
for gun emplacements, except so far as the extra 
length of ship necessary for this arrangement must 


be debited to that account 

The “Dreadnought” is of 18,000 tons displacement, 
therefore our 20,000-ton ships have some 2,000 tons 
advantage in displacement, much of which our naval 
constructors have been enabled to devote to protective 
and defensive qualities. Just what use has been made 
of this displacement has not been announced by the 
Navy Department, for it was not desirable that such 
important information should be made public. We are 
in a position to state, however, that our new vessels, 
being larger and being designed with all the valuable 
facts which have been developed during the trials of 
the “Dreadnought” available, are structurally stronger 
and stiffer, and age superior both in the thickness and 
area of their armor, and in the provision of bulkheads, 
double floors, and other structural devices designed to 
localize torpedo injury and preserve the buoyancy of 
the ship. 

The experience of the Russo-Japanese war, particu- 
larly at the battle of the Sea of Japan, proved that it 
is better to provide a limited number of guns upon a 
hull that can be absolutely depended upon to keep 
those guns afloat, than to load double the number of 
guns upon a hull which can be riddled with high- 
explosive shells and sent to the bottom before the 
engagement can be said to have fairly begun. Other 
things being equal, it is the ship which can longest 





Jury 13, 1907. 


preserve its buoyancy that will win the fight, and it is 
satisfactory to know that in our two new 20,000-ton 
battleships we shall have two vessels which will prob- 
ably stand more hammering, with one exception, than 
any battleships designed at the same time as them- 
selves. 

Big as these ships are, however, they will be sur 
passed by the new Russian battleships, which are to 
displace 21,800 tons. It is authoritatively stated that 
the whole of this extra displacement (for they will 
carry only the same number of 12-inch guns as our 
own ships) is to be devoted to the protection of the 
buoyancy Among other means adopted to this end is 
the complete armoring of the ships, from a level con 
siderably farther below the waterline than has been 
the practice in the past, up to the level of the upper 
deck; that is to say, the whole of the hull is to be 
armor-clad. In this connection it is interesting to 
remember that the idea is not original with the Rus- 
sians; for as far back as the year 1890 the French 
whose whole 


built a cruiser, the “Dupuy de Lome, 
hull from 414 feet* below the waterline to the upper 
deck is completely clad with armor. Evidently, when 
the Russian government turns over these monster 
ships to their commanders, she wishes to be in a posi- 
tion to say to them, “You have now beneath your feet 
a ship which cannot be sunk; fight her, therefore, as 
long as there is a gun that can be trained upon the 
enemy.” 

Of our two new battleships, one has been let to the 
Newport News Company for the remarkably low price 
of $3,987,000, if she is built under the Department's 
plans, or for $4,090,000, if built under the company's 
plans as modified by the Department. The other ship 
has been let to the Fore River Company, for a contract 
price of $4,377,000. The former ship is to be built in 
thirty-six months; the latter, in thirty-four and one- 
half months. The ships will be identical, except for 
the fact that the Fore River Company will use the 


Curtis turbines, and the Newport News Company, tur 





bines of the Parsons type. One of the ships is to be 
named the “Delaware,” and the other will carry either 
the name “New York” or “Empire State.” 





BOARD OF UNDERWRITERS ON CEMENT CONSTRUCTION. 

With a view to determining the fire resisting quali 
ties of cement and concrete, and formulating a stan 
dard specification for their use, a special committee 
of the Board of Underwriters has been engaged in an 
exhaustive study of the subject tjecause of the San 

incisco conflagration, the past year, in particular, 
has been fruitful in knowledge of the fire-resisting 
qualities of these materials. The chairman of the 
committee refers, in his report, to one difficulty of the 
investigation arising from the fact that the action of 
concrete, when combined with reinforcing materials, 
has been hitherto only partly understood, and experi- 
mental data on the subject is, even at this day, com- 
paratively scarce. The Board, however, has issued a 
revised edition of a model building code, which it is 
urging the municipalities throughout the country to 
adopt. One section of the code refers exclusively to 
reinforced concrete construction, and the committee 
strongly urges that the design of concrete buildings 
should be undertaken only by engineers of special 
training and experience in this line of work. In our 
opinion this is the most important recommendation 
made in the whole of this section of the report. We 
have always believed that the peril of concrete con- 
se with which it could 





struction lay in the supposed ea 
be built, and in the common belief that the design of 
reinforced concrete structures was a very simple mat- 
ter, and the building of the structure even simpler 
still. No greater mistake could possibly be made. The 
design of a reinforced column or beam calls for as 
much and even more technical knowledge and skill 
than the design of an ordinary steel column, plate 
girder, or truss, in steel bridge work. In bridge de 
signing the well-established data and formule neces- 
sary to the working out of the problem are available; 
but in designing reinforced concrete work, there are no 
such complete data at hand. The art is a new one; 
and the exact behavior of reinforced concrete under 
certain conditions is, even to-day, largely a matter of 
theory. Hence, the question of the amount and proper 
position of the steel reinforcement is one that calls 
for the exercise of a judgment which has been rip- 
ened by experience. It is essentially a civil engineer's 
problem, and every architect who undertakes the de- 
sign of concrete steel work should be master of the 
main principles of the civil engineer’s profession. 
Furthermore, it is a mistake to suppose that con- 
crete-and-steel construction, because- of its apparent 
simplicity, can be done by ignorant labor under the 
supervision of an unintelligent foreman. The report 
says that the experiences of the last year have given 
additional proof of the gross carelessness and incom 
petence which have prevailed in many important 
works. There have been several instances of the co 
lapse, during construction, of large and expensive 
buildings, which have been traced in every case to the 
neglect of well-known rules of safety. In one case, 
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where there was lack of intelligent superintendence, 
the cheap labor did not appreciate the need for careful 
workmanship, and the result was the use of too little 
cement, or too little water, or improper mixing, fol- 
lowed by the collapse of the wall before it had reached 
half its full height. In several cases the concrete, 
while under construction, was allowed to freeze, and 
as soon as the forms were removed its inevitable col- 
lapse followed. In other cases the wooden molds or 
forms had not béen properly cleaned out, and shavings, 
blocks of wood, and other refuse had been so imbed- 
ded in the concrete as to introduce a fatal weakness 
at important points in the building. In another case 
reinforcing rods were put in the wrong place, or omit- 
ted altogether, and these faults coupled with unsafe 
design, caused one of the most serious of the recorded 
wrecks of concrete buildings. 

The popularity of hollow-concrete block construction 
has increased rapidly during the past year, and the 
report specifies six conditions which, if followed, will 
give the highest fire-resistance qualities in a hollow- 
concrete block building. First, the thicker the shell of 
the block, the better the resistance; secondly, the 
block should consist of a brand of Portland cement 
that conforms to the standards of the American So- 
ciety of Civil Engineers, or some similar specification 
of high authority; thirdly, the block should contain 
not more than four parts of sand or other material to 
every one part of cement; fourthly, the best block is 
that which is made with the wettest mixture prac- 
ticable; fifthly, the block should be carefully cured for 
not less than thirty days before it is used, and, during 
this time, it should be frequently moistened by water 
spray or steam; lastly, in hollow-block buildings, care 
should be taken to use solid blocks for the course on 
which joists or girders rest; that is to say, care should 
be taken never to allow the concentrated load of such 
members to rest upon or depend from the inner side 
of a hollow shell, since this may very readily break off. 

— —> +0 + - — 
THE GRAND PRIX INTERNATIONAI AUTOMOBILE RACE 

The third great international automobile race of the 
vear was run on a triangular circuit near Dieppe, 
France, on the 2d instant, the result being the fastest 
time that has ever been made in any long-distance race 
of this character—70.77 miles an hour. The winning 
car was an Italian Fiat racer driven by Nazzaro. 
Szisz on a Renault was second, with an average speed 
of 69.46 miles an hour. Thus the positions of these 
two champions were just the reverse of their positions 
in the Grand Prix of last year, when Szisz won on his 
Renault at an average speed of 62.84 m.p.h., and Naz- 
zaro was second on his Fiat at a speed of 60.2 m.p.h. 
The race last year was much longer, however, and it 
was run on two consecutive days. The total distance 
was 745 miles, while the course was 62 miles in length. 
The fastest circuits were made at 73 and 72 miles an 
hour. The Dieppe course was shorter and not par- 
ticularly difficult. It extended southwest to Londin- 
iéres, then north to Eu, and finally southwest to 
Dieppe. Its actual total length was 76.988 kilometers, 
or practically 77 kilometers (47.84 miles) in round 
numbers. Ten circuits of the course were required to 
be made. 

No less than 37 machines, consisting of 2 English, 
24 French, 3 German, 3 Italian, 3 Belgian, 1 Swiss, and 
1 American make, started, and 16 of these completed 
the race. Of the one Italian, German, Belgian and seven 
French firms which entered three cars each, but one 
succeeded in bringing all three across the line at the 
finish. Three Brazier cars finished third, seventh, and 
twelfth, with their usual regularity. Accidents and 
breakdowns put most of the others out of the running, 
while tire trouble does not seem to have bothered the 
contestants greatly, presumably on account of the 
elaborate arrangements for tire renewal and the use 
of detachable rims. It was largely on account of these 
conveniences, no doubt, that the average speed has 
been raised nearly ten miles an hour in a single year. 

The second annual Grand Prix race was run on the 
basis of fuel consumption, and it was lack of fuel 
which caused Lancia, who also drove a Fiat, to lose 
third place. His fuel gave out on the last lap, leaving 
him stranded by the roadside. The cars were allowed 
61 gallons each, which required them to run 7.84 miles 
on a gallon. That one car should win the race at a 
speed of 70%, miles an hour and still have nearly three 
gallons remaining, while another of the same make 
was unable to finish on account of lack of fuel, seems 
rather remarkable, and hardly explicable on the 
ground of difference in the driving of the two cars. 
Possibly Lancia, with his usual bad luck, lost some of 
his fuel. At any rate, he could not blame Walter 
Christie in this race for putting him hors de combat, 
as was done in the Vanderbilt Cup race of 1904, in 
which Christie just grazed the Italian as he was pull- 
ing out into the road after making tire repairs, and, 
by smashing his rear wheel, snatched the victory from 
him. Nor could Christie blame Lancia for his usual 
bad luck, as a result of which our patriotic country- 
man, who drove the only Yankee speed creation that 
participated, succeeded in completing only four rounds 
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at an average speed (including time lost for stops) of 
about 40 miles an hour. His engine is said to have 
broken a valve, and, according to cable reports, he also 
had trouble with one of his clutches sticking. 

The race this year was noteworthy from the fact 
that, with only a single exception, all the machines 
that were entered started, and that most of them 
started at the time set. Heath with his Panhard was 
the only exception. On account of difficulty in starting 
his engine promptly, he was delayed for a minute or 
more at the start. Most of the contestants carried 
about a quart of gasoline in a separate can, for the 
purpose of priming the carbureter when starting at 
various places along the course. 

Three minutes after the last machine had started, 
Lancia rushed past the grand stand at terrific speed, 
followed closely by Duray in his De Dietrich. Wagner, 
on his Fiat, made the first round in 39 minutes and 53 
seconds, which was at the rate of 71.97 miles an hour. 
At the end of the third round he was leading and his 
chances were good, but on the fourth round something 
went wrong with the motor, and he was out of the 
race. For the remainder of the race Duray led, and 
was continually gaining on every competitor until just 
after he finished the eighth round, when a bearing 
broke and his car came to a stop. Lancia, Szisz, and 
Nazzaro were the other leaders. The Frenchmen 
hoped that Szisz would be able to increase his speed 
sufficiently to pass Nazzaro; but he failed to do this, 
and finally finished second in 6 hours, 53 minutes, and 
10 seconds, as against Nazzaro’s time of 6 hours, 46 
minutes, and 33 seconds. Baras, on his Brazier, was 
third in 7 hours, 5 minutes, and 53-5 seconds (67.52 
m.p.h.) and Gabriel on his De Dietrich, fourth, in 
7:11:37 (66.5 m.p.h.). Two Darracq machines finished 
59 seconds and 261 seconds after Gabriel. As stated 
above, a second Brazier car was seventh, and this was 
followed by two Bayard-Clement cars, the times of 
which were 7:34:16 and 7:39:56, respectively. Hem- 
ery, on a Mercedes, was tenth in 8:25:25; a Motobloe 
finished eleventh; the third Brazier, twelfth; a Ren- 
ault, thirteenth; two Germains, fourteenth and fif- 
teenth; and a second Motobloc sixteenth. The time 
of the last car was 10:24:57, which corresponds to an 
average speed of almost 46 miles an hour. 

The fastest lap of the race was made by Duray on 
his De Dietrich car in 37 minutes and 54 seconds, 
which corresponds to an average speed of 75.73 miles 
an hour. The race is considerably the fastest that has 
ever been run, being nearly 5 miles an hour faster in 
its general average than the Ardennes race of last 
year. It was noticeable for the numerous breakdowns 
and for the failure of many of the French and German 
makers to make a good showing. It is the third great 
race that Nazzarc has won this year, the other two 
being the Targa Florio Stock.Car Race in Italy, and 
the German Emperor’s Cup Race in Germany, last 
month. The Italians have certainly made great strides 
in automobile manufacture, and in the development of 
a reliable and speedy car they are apparently second to 
none. 
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GASOLINE MOTOR CARS ADOPTED FOR BRANCH LINE 
SERVICE ON THE UNION PACIFIC RAILROAD. 

An extremely interesting innovation in railway pas- 
senger transportation in this country will be inaugu- 
rated this month, during which, it is announced, the 
Union Pacific Railroad will place in service twelve 
gasoline railway motor cars. The cars are intended 
for branch-line traffic, where the fast and frequent 
service required cannot be maintained by ordinary 
trains except at a loss. 

The latest type of these cars developed at the Omaha 
shops of the Union Pacific makes 60 miles an hour 
with a 200-horse-power engine, reaches high speed 
within six car lengths, and can be stopped within 120 
feet. With these advantages the cars can be put on 
a much faster schedule than is possible with the steam 
locomotive. 

Outwardly the newest of the cars, which are built 
entirely of steel, resemble a turned-over racing yacht. 
The forward end tapers sharply, and the roof and rear 
are rounded off to reduce the air resistance and avoid 
the vacuum produced by a square car. Rounded win- 
dows give to the passengers a wide range of outlook, 
and increase the nautical appearance of the car. 

In cold weather the cars are to be heated by hot 
water from the cylinder jackets. They are lighted by 
acetylene gas shining through opalescent panels. 

For sanitary reasons the floors of the cars are built 
so that they can be thoroughly cleaned by flushing 
with hot water. The familiar system of ventilation 
has been replaced by roof ventilators, which exhaust 
the inside air by suction, fresh air being taken in from 
the car roof in front. Vibration is reduced to a mini- 
mum by the way in which the motive power is bal- 
anced. 

The cost of operating the cars varies from ten to 
twenty cents a mile, according to the density of the 
traffic, but the records kept prove beyond doubt that 
the railway motor car will make possible great im- 
provements in handling branch-line passenger traffic. 
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SCIENCE NOTES. 

An additional research is now being prosecuted at 
the Harvard College Observatory, with the object of 
determining the distribution of variable stars in vari- 
ous regions of the sky. The method is a phetographic 
one, and consists of superposing negatives of a certain 
region on a contact print taken from a second negative 
of the same region, obtained at a. different time. In 
the instances described, five negatives of each region 
were employed, four of which were compared with 
prints from the remaining one. The stars showing 
signs of change are marked, and on subsequent reduc- 
tion, some of these may prove to be known variables, 
some to be new variables, some are still suspected of 
variability, and some may be due to photographic de- 
fects. From the number of actual new variables found 
by superposing plates of the same region, an estimate 
may then be made of the number still undiscovered. 
In the trials so far made the results appear so promis- 
ing that it seems best to cover the whole sky by the 
method as soon as possible, and thus provide for deter- 
mining the probable distribution, and later the work 
can be confirmed and extended by means of photo- 
graphs with a larger instrument. As the result of this 
preliminary count, it appears that the greater propor- 
tion of existing variables have been detected, and of 
those still undiscovered it is probable that all are 
faint, none being estimated as brighter than the eighth 
magnitude, or having a range of variation of more 
than a magnitude. 


The odor of plants is due to active constituents in 
the volatile essential oils, the proportion of which 
varies at different periods of the growth. In order te 
study the formation and distribution of the essential 
oil MM. Charabot and Lalowe have made a series of 
determinations of the amounts present in different 
stages in different parts of the plant, taking absinthe 
(Artemisia absynthium) as typical of an odor-forming 
plant. They find that in the first stage, a long time 
before blossoming, the roots are free from essential oil, 
while the leaves contain about eleven times as much 
as the stalks. In the second stage, the beginning of 
blossoming, the roots become richer than the leaves in 
the oil, though all the organs show a considerable 
increase, the proportion in the leaves, for instance, 
being about doubled. In the third stage, advanced 
blossoming, the accumulation of oil in the roots is 
more pronounced, but there is a diminution in the 
stalks, leaves, and particularly in the blossoms, show- 
ing that there is a consumption of odorifercus con 
stituents in the process of fertilization. In a typical 
experiment the relative amounts yielded by the plant 
on July 10 and August 4 were 1,055 and 766 milli- 
grammes. Hence it is evident that for the practical 
purpose of extracting the scent from flowers it is advis. 
able to prevent fertilization, or, better still, to extract 
the essential oil at an earlier period. In the fourth 
stage, when blossoming is over, the relative proportion 
of oil in the roots is greater, and there is also a siight 
increase in the proportion in the stalks. The smal! 
absolute increase in the amount of oil then yielded by 
the whole plant is to be attributed to the appearance 
of new leaves. 


Among the most recent finds which have been made 
at Carthage by Rev. P. Delattre are a numberof sar- 
-cophagi which present a great interest. In many of 
these the top cover is sculptured in relief with a figure 
of life size, carved out of marble, and beautifully 
tinted in various colors. One ‘very fine specimen was 
found in the necropolis at a depth of twenty-five feet. 
On the cover is a figure of a woman executed in the 
qreek style, with a long garment reaching to the 
ankles and a veil covering the head. Great technical 
skill is shown in treating the different tissues. The 
flesh parts are well polished, and the eyes are painted, 
giving a life-like aspect. The hair is gilded. Inside 
the sarcophagus were found the remains of the person, 
with some bronze objects. A second sarcophagus’ was 
that of a person supposed to be a priest. The sculp- 
tured figure has abundant hair and a curling beard. [ft 
wears a long robe with short sleeve. Here also the 
eyes are painted, and are very expressive. Among the 
remains are a massive gold ring with a portrait simi- 
lar to the above, also three other gold rings, amulets, 
etc. One of the most recent finds was a sarcophagus 
with the sculptured figure of a woman wearing a long 
tunic of fine wool of a pinkish hue, with a gilded belt 
passing under the breast. The lower part of the body 
is enveloped in what appears to be two great vultures’ 
wings, according to the Egyptian style. The whole fig 
ure bears traces of painting and gilding. As to the 
remains, they are imbedded in a resinous matter, as is 
often seen. M. Delattre examined the specimens care- 
fully to observe the painting before they came up to 
daylight, as the colors faded almost at once, and he 
found the color and gilding to be quite brilliant both 
on the figures and on the moldings of the sarcophagi. 
These specimens form in important addition to the 
Carthage Museum. 
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A TRACTION WHEEL WITH SINUSOIDAL TREAD. 
A traction wheel has recently been devised which {fs 
provided with a perfectly smooth steel tread The 
ual cleats or ribs are done away with, and yet the 
tractive efficiency of the wheel is superior to that of 
This is due to the fact that 
the tread is laterally curved. It is 
rather difficult to explain the peculiar 


the ordinary construction 
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the cleats are liable to lose their efficiency by becom- 
ing clogged with mud and dirt. But such conditions 
could not possibly occur with sinuscidal wheels. The 
inventor has demonstrated with a full-sized machine, 
equipped with these wheels, that it will operate pow- 
erfully in deep mud and even in deep, loose sand. The 
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The Hissing Point of the Metaliic Arc. 

There was presented at a recent meeting of the 
American Physical Society, and reprinted in the April 
issue of the Physical Review, a preliminary report 
dealing chiefly with the arc between iron and copper 
terminals. The report is the work of Mr. H. D. 

Arnold and Mr. W. G. Cady. It is 
stated that the so-called iron arc is, 





formation of this wheel without ex- 
hibiting a model of it; but we must 
content ourselves with a photograph 
modei, reproduced 


Each wheel is virtually a 


of the which is 
herewith 
double wheel, consisting of two mem 
bers bolted on a single hub It will 
be observed that each tread is com 
paratively narrow, and that at all 
points it is parallel with the axis 
The periphery of the wheel forms a 
perfect circle, as viewed in the direc 
tion of its axis; but when viewed in 
the plane of rotation, it will be seen 
that without departing from the true 
circle. the treads of the two wheel sec 
curved, so that 


tions are oppositely 


when drawn along the ground, the 
double wheel will trace a double sinu 
soida!l track with the curves of the re 
disposed 


spective tracks oppositely 


Were it not for this opposed disposi 








in air, an are between molten globules 
of magnetic oxide of iron. By letting 
the are burn until it has become nor- 
mal, observations can be made that 
compare in accuracy with those in the 
case of the carbon are. The difficulty 
encountered in obtaining reliable ob- 
servations in the neighborhood of one 
ampere led Mr. Arnold to the detec- 
tion of an abrupt change in the iron 
are analogous to the hissing point of 
the carbon are. For currents below 
one ampere the are burns quietly, and 
there is no well-defined spot of light 
on the globule at the anode. As the 
external decreased so 
that the current increases beyond a 
value depending largely on the curva- 
ture of the globule, the are suddenly 
contracts, a bright spot appears on the 
anode, hissing commences, potential 
difference drops, and current increases 


resistance is 








tion, there would be a tendency for 
the vehicle supported by a set of 
these wheels to move from side to 
side of the road, in the event that all 
the wheels chanced to contact with the ground at the 
same part of their respective peripheries 

The construction of the wheels is quite simple, 
Each section of the double wheel is composed of two 
elliptical pilates of steel bent or curved on their minor 
axes. These plates are fitted together, and secured to 
the hub with the minor axis of one lying at right 


angles to the minor axis of the other. The edges of 


the two plates are bent toward each other, parallel 
with the hub, and the edge of one plate telescopes 
with that of the other, thus forming the tread of the 
wheel This construction makes a remarkably strong 
yet simple wheel, which is much lighter than the 


ordinary broad, cleated traction wheel There is no 
tendency to distortion, and no lateral strain on the 
axis, as the point of suspension is always in a straight 
lin 

The inventor of this wheel, Mr. Bernhard Beskow, 
of this city, claims a large number of advantages for 
this wheel As the tread is perfectly smooth, there 
can be no objection to its use on any highway or 


street in fact, the wheels will roll the road rather 
than cut it There is no danger of forming ruts, be- 
cause the track zigzags back and forth across the 
usual wheel tracks, and it is doubtful if any two 
vehicles fitted with sinusoidal wheels would ever 
chance to follow in identically the same tracks. The 
wheel should, therefore, be an excellent one, not only 
for traction engines, but for auto trucks as well. One 
of our engravings illustrates a truck fitted with these 
wheels, showing the peculiar serpentine form of track 
they trace. The wheels may be chain-driven from a 
universaily jointed countershaft, or, as shown in the 
illustration, they may 


be driven by bevel 


AUTO TRUCK MOUNTED ON SINUSOIDAL TRACTION WHEELS 


deeper the wheels sink into the sand or mud, the 
greater the bearing surface they offer; and even if 
they should sink in to the hubs, they would still exert 
effort, peculiar 
curved sides of each wheel. There is no tendency for 
the wheels to sink themselves into loose or yielding 
soil when an obstruction to their advance is met. In 
case an obstacle is encountered by one of the wheels, 


a powerful tractive owing to the 
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MODEL OF THE WHEEL WITH SINUSOIDAL TREADS, 
Each wheel is virtually a double wheel, consisting of two members 
bolted on a single hub. 


such as a projecting stone which is too large to be 
overridden, the wheel will turn without advancing 
until the lateral motion of the point of contact of the 
tread carries it to one side, and permits it to clear 
the obstacle All of render the 


wheel particularly valuable for agricultural purposes, 


these advantages 


or for military use on yielding soil. 


slightly. Experiment showed that the 
effect is confined mainly to the anode. 
When the current is decreased, the 
change back to the quiet stage does 
not take place until the current has become smaller 
than it was when hissing commenced, due, doubtless, 
to the high temperature at the anode. The spectrum 
of the iron are shows no further change, at the hissing 
point, than a general brightening of lines. When the 
current is increased to about two amperes, the iron 
are emits a whistling sound, ang the spot at the anode 
has a tendency to travel around rapidly, describing a 
circular ring. With copper electrodes, 6 millimeters 
thick, the hissing point occurs when the current is 
about 0.5 ampere, with about 110 volts across the 
are. 

The are between aluminium electrodes was too 
unsteady for the detection of the effect. Zinc has thus 
far shown no hissing point. Something resembling a 
hissing point was found with an arc in air between a 
mercury anode and carbon cathode, but this may have 
been due to disturbing causes. Lecher’s assertion that 
the iron are is a discontinuous discharge, while the 
copper are is perfectly continuous, was put to the test 
for both the quiet and hissing stages. A bolometer 
was substituted for the hot wire used by Lecher, but 
it soon became evident that the capacity and self- 
induction of the bolometer circuit tended to set up 
oscillations, causing a “singing” iron arc. yood re- 
sults were obtained by connecting a self-inductance of 
low resistance in series with the are. The conclusions 
arrived at were briefly as follows: The carbon and 
iron ares, when quiet, are continuous; when hissing, 
they are oscillatory. The copper arc seems always to 
be oscillatory, and the smaller the current the more 
is the bolometer heated. This point, as _ well 
as bolometric tests with other metals, is soon to 
be investigated. 
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gears, so that they can 


swing at right angles 
to their plane of rota 
tion to adjust them 


selves to the inequali 
ties of the road 

It may seem odd 
that a 
wheel even of this 


smooth-tired 


shape, could obtain a 


powerful grip on 


smooth or _ slippery 
pavement, such as as- 
phait, Perhaps the 
action of the wheels 
may be more clearly 


understood if we call 
to mind that method of 
skating on ice, which 
is done without lifting 
the skaies from the ice 
by merely toeing in 
and out, The sinusol 
dal tread 


exactly the same way. 


hehaves in 
Its tractive power is 
explainable on the prin- 
inclined 
moment's 
thought will show 

One of the disadvan- 


ciple of the 
plane, as a 





SAND PAINTING. 

At Brighton, the Eng- 
lish watering place, two 
young Englishmen de- 
vote their art to what 
is called sand painting. 
For this purpose the 
smooth sand of the 
dunes is used, and the 
young men thereby 
make a_ satisfactory 
livelihood for  them- 
selves, as the onlook- 
ers as a rule are per- 
fectly willing te con- 
tribute something in 
acknowledgment of the 
artistic pleasure they 
are allowed to enjoy. 
Our picture shows the 
two painters at work. 
One of them is just on 
the point of completing 
Windsor Castle. while 
the other reproduces 
in the sand the portrait 
of the late Queen Vic- 
toria. Sand sculpture 
is probably familiar to 
most of our readers, but 
sand painting would 
certainly seem to be a 











tages of the ordinary 
cleated wheel is that 


TWO SAND PAINTERS AT WORK AT BRIGHTON, ENGLAND. 


new art. 
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THE RIDDLE OF MARS.* 

Whether or not astronomers agree with Prof. Low- 
ell’s Martian theories, it cannot be denied that he 
has been by far the most indefatigable observer of our 
planetary neighbor. His studies have been elaborate 
and painstaking, and have involved not only the ex- 
penditure of years of time, but the erection of a pri- 
vate observatory in an atmosphere peculiarly fitted for 
his work. Based upon this foundation, any book of 





The North Polar Cap of Mars. 


his on the subject deserves somewhat more considera- 
tion than the passing review which usually falls to the 
lot of a popular exposition of an important scientific 
investigation. 

In the first place, Prof. Lowell is a staunch be- 
liever in the habitability of Mars. His conclusions, reach- 
ed after a minute study of the puzzling surface mark- 
ings of the planet, are based on a wealth of ingenious 
reasoning that cannot but appeal to the romantically 
inclined. In the following brief paragraphs we have en- 
deavored to present in succinct form the theory which 
Prof. Lowell has formulated, and the plausible argu- 
ments he has advanced to uphold that theory. 

Viewed through a telescope, Mars appears as a disk 
crowned with white spots and covered with blue-green 
and reddish ocher patches. Upon the fluctuations of 
these markings Prof. Lowell bases his conclusions of 
the habitability of the planet. Most prominent of all the 
markings are the white spots that cap the poles. They 
are the most important evidence of the planet’s con- 
stantly changing condition, for they come and go 
In the 
depth of winter they stretch over much more than the 


just as our own polar snows wax and wane. 





* Mars and Its Carals, By Percival Lowell, Illustrated. The Mac- 
millan Company, New York and London, 1907. Octavo. Pp, 393, 
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polar regions, extending down to 60 degrees and even 
to 50 degrees of latitude north or south as the case 
may be, then dwindling until, by midsummer, they 
extend only 5 or 6 degrees across. A three-inch glass 
is sufficient to disclose these modifications. It was 


early surmised that Martian caps must be composed 
of ice and snow, a theory which Prof. Lowell sub- 
stantiates by pointing out that as the Martian cap 
melts it is surrounded by a deep blue band, which 





The Double Canals of Mars. 


keeps pace with the shrinking cap and is clearly the 
product of its disintegration. This ribbon of blue 
conclusively shows that not gas but water is the sub- 
stance of which the caps are composed. 

If the caps melt, they must clearly pass into a gas, 
which means that Mars must have an atmosphere. That 
atmosphere, it is safe to conclude, is composed primar- 
ily of water vapor. Corroborative evidence of the presence 
of Martian air is shown by the existence of clouds, rare 
though they may be. Other evidence is afforded in the 
limb light, a phenomenon which may be described as a 
brilliant obliteration near the edge of the disk, an ob- 
literation which suggests a veil drawn between us and 
the planet, and which can be caused only by air or 
haze. Evidence has also been gathered of the exist- 
ence of a twilight, which would indicate the presence 
of a thin high air more rarefied than prevails on our 
highest mountain peaks. That the atmosphere must 
be thin is proven by the uninterrupted view of the 
Martian disk in all zones. 

Of the blue-green and reddish ocher patches to 
which reference has been made, it may be stated in 
a general way that of the two the reddish-ocher tint 
predominates, occupying as it does, five-eighths of the 
disk. Early in the history of Martian observation the 
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blue patches were taken for seas, and received names 
in keeping with the conception. Thus, we have the 
Sea of Serenity, the Sea of Vapors, and the like. The 
initial doubt of their watery nature was cast by their 
change in aspect, a change first noticed by Schiapsrelli. 
The coup de grace to the old belief was given when 
Pickering and Douglass found that the dark areas were 
traversed by permanent lines. If the blue-green areas 
are not seas, what are they? According to Prof. Low- 














The South Polar Cap of Mars. 


ell, only vegetation can account for their singular fluc 
tuations. He finds that in their color (blue-green) the 
dark areas exactly typify the distant look of our own 
forests. If the changes are vegetal, they must occur 
at the proper season of the planet’s year. Generally 
speaking, it may be said that certain regions pass 
from ocher to blue-green in a few weeks at a season 
corresponding with the Martian spring 
the blue-green regions are converted into ocher with 
the coming of autumn. Mars owes its fiery tint to the 
great ocher stretches, Land the ocher regions have 
generally been taken for, and land they undoubtedly 
are. Indeed, they seem to be nothing but deserts. 
Their pure salmon hue is characteristic of the Sahara 
desert and of the desert of northern Arizona, 

By far the most distinctive surface markings of the 
planet Mars are the curious streaks originally discov- 
ered by SchiaparelHi and called by him “canali.” They 
suggest a spider’s web overspreading the disk of 
Mars. So geometric are the lines that Schiaparelli 
said of them, they seem to have been laid down by 
rule and compass. Moreover, the lines run straight 
throughout their course for the most part, and where 
they are not straight they are symmetrically curved. 
Equally striking is the uniform width of each line 


Conversely, 





MARS AND ITS CANALS, A MAP MADE ON MERCATOR’S PROJECTION BY PROF, PERCIVAL LOWELL, 
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ining to its end Each line ems like 

wire stretched from point to point The 

width of the inals is not determinable, al 

tain comparative measurements made bh 

Prof. Lowell lead hi: o the conclusion that 1 to <2 
le the wid ! Martian canal 
ind j ! ) diminutive The 
“ain enormous A length 

of 2,000 1 ir ol At its terminal each 
canal ‘ ot canal which have arrived with 
th from otl places. Not two, but 
hres f ind six may gather in a single point 
The result is a network which triangulates the sur 
ice of ie planet lo Prof. Lowell the canals are 
nm riuitous! placed That lines should thus meet 
exactly and numbers at particular points, and only 
ther 1 in his eyes, that their position is not 
governed by accident If very thin rods be thrown 
haphazard over a irface, the chance that more than 
two will cross at the same point is vanishingly small 


working to an end underlies the position of 


Some law 





the Martian canals, according to Prof Lowell The 
departure points of the canals are not scattered hap 
hazard over the surface, but bear general relations to 

definite features The lines eman from well 
marked indentations in the dark regions fitted by nat 
ural position for departure points, and are locally de 


pendent upon the general topography of the funda 


mental features of the surface For some reason they 


connect the very points most suggestive of intercom 


munication 


Puzzling as the straightness of the lines undoubtedly 
is, still more puzzling is their peculiar habit of doub 
ling, a phenomenon also discovered by Schiaparelli 
By means of the finest spider threads that could be 
ecured, micromet! estimates of the distance between 

two elements of a double canal were made at 
Flagstaff 0 rl pical double canal, the Phison 
is speaking, 2,250 miles long; the distance 
between the centers of the two lines is about 130 
miles, and each line is, perhaps, 20 miles in breadth 
Ri-lateralism, however, is not a universal trait of the 
canals. Out of the 400 seen at Flagstaff, only 51 have 
at ar ime doubled; that is, one-eighth, roughly, of 


the whole number observed In spite of possessing the 


property of pairing, a canal may not always exhibit it 


time is necessary A canal seen single at 
that 


dual 


The proper 


one season may double at another It appears 


in some cases certainly, and possibly in all, the 


aspect is not a temporary condition, but a permanent 
state marked with varying inter the f : rel 
ination 6 called, being confined to a filling out of 


what is alway When the two lines 
differ, it is always the same one that out 
there 


there in skeleton 
of a canal 


does its fellow in conspicuousness. We may 


fore, cal) it the original canal, the other being dubbed 


the duplicate Prof. Lowell concludes that the phe 


nomenon of variable visibility of double canals is part 
ly seasonal and partly dependent upon the canal’s po 
sition on the planet 


Seventeen ifter the recognition of the canals 


light 


years 
discovered in the 
of the blue 


at the very points where the canals 


in the canals were 


regions 
dark regions These canals left the edge 
rreen ‘continents’ 
gions entered them, which continuation 


links the 


of the light r 


is highly significant, since it two together 





into single system compassing the whole surface of 
the planet The canals run at their northern ends 
into dark spots at the edge of the polar cap. Here we 


the end of the whole system, or more properly 


have 


its origin in the polar snows 


TI F phenomena to be considered in enumerat 


ing the surface markings of Mars are the so-called 


oases —dar round spots toward which the canals 


converge in groups of three, four, five, and more. Of 


the spots three 


the littl 


kinds may be distinguished: the large 
To the kind called the large 
greater number of spots so far found upon 


Lowell's latest determination, 


less 


and the 
belong che 
the disk According to 


the large spots measure from 75 to 100 miles in diam 


ete! They look li izable black pin heads sharply 


pronounced against the ocher stretches and even promi 


nent in the midst of the dark areas. They all seem 
to be round he little spots are distinguished from 
the large being pin points instead of pin heads 


The large 
largest and 


Chey vary from 15 to 25 miles in diameter 


spots are the places of intersection of the 


mest numerous canals, while the small spots are the 


terminals of the fainter lines. Hence spots and lines 


are connected not simply in position, but in size In 


the case of a double canal, the spot is exactly em- 


ween the two arms of the double canal, fitting 


raced bt 


in enugly between the parallel lines. Many spots lie 
clese together, and may be taken as double oases. 
Their relation to the canals which run into them is 
most complicated. No less than seven double canals 


converge in twin spots.. The canals converge to the 
pleces occupied by the spots, and do not cross hap- 
hazard according to the laws of chance. 

In 1854 Prof. Lowell detected a set of markings 
which have since been seen again. The markings in 


question consist of triangular nicks in the coast line 
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thought to be the oceans. The nicks 
such as the markings 


what were once 


ive the general form of carets 
one makes in checking items down a list. These car 
canals are to show, or in 


that 


ts punctuate points where 


licate terminals of those already exist In 


more canals leave the caret for their 


Difference of 


every case one or 


long journey down the disk altitude 


according to Prof. Lowell, is concerned in their con 
stitution The canal system falls to a lower level 
at the carets and triangular spots instead of round 
ones are the result 


Lowell devotes an entire chapter to the photo 
Lampland in 1903, a feat for 


Prof 
graphing of the canals by 
which the photographer deserves all praise, inasmuch 


as it forever of any theory based 


supposition that the canals are optical illusions induced 


upon the 


disposes 


by eye-strain or the like 

The canals undergo fluctuations of a periodical na- 
ture. Sometimes they disappear temporarily. On oc 
casion canals and whole regions appear to be blotted 


out Each canal has its own times and seasons for 


exposing and concealing itself. Seasonal changes seem 
the only explanation for the phenomenon. The canals 
begin to develop after the greatest melting of the polar 


cap has occurred. This development proceeds down to 
and then not stopping there advances up 
In the Arctic re 
cold 


first 


the equator 
the latitudes of the cther hemisphere 
begins to get 
affected 


wave of evolution occurs from the opposite 


gion development is arrested as it 


there, the most northern canals being 


A similar 


pole some time before and passes away To Prof 
Lowell, the disappearance is due to the withering of 
vegetation in the autumn Similar! the reappeal 


ance of the canals is accounted for by the growth of 


new vegetation in the spring 

also subjected to change, and appar 
ently in the same manner as the canals. They 
Martian 


The oases are 
£rTrow 
year, de 
latitude 


season of the 


Like the 


less evident at a like 


gradually in size canals 


creasing 


together with the suitable season of the planet’s year 
are the determining factors of their development. Each 
polar cap runs through a gamut of change in a Martian 
year; the canals also complete their cycle of growth 


The only dif 
polar cap has 


twelvemonth 
that 


and decay in a Martian 


ference between the two is each 
but one maximum and one minimum in the course of 
this time, while most of the canals have two of each, 
though neither the maxima nor the minima are alike. 
Not only 


the same, but the one 


es of changes 


is the period of the two set 
follows the other; for the de- 
the canals does not begin until the melt 
As the polar 


elopment 
ing of the polar cap is well under way 
cap disintegrates it gives rise, as we have seen, to a 
dark belt of fringes its outer edge 
After belt 


proceed to 


which 
shrinks 


blue-green, 
farther as it 
formed, the canals nearest to it 


and retreats this 
has been 
darken, and those a little farther off follow suit, and 
so the wave of visibility rolls in regular routine down 
the disk. Here, then, at 


nological connection between the two phenomena; dis 


the outset, we have a chro- 


integration of the cap after integration of the canals 
The 
ascribed to 


The caps are undoubtedly composed of water 
development of the canals may further be 
the unlocking of the polar snows. Considerable time 
intervenes between the disappearance of the cap and 
the appearance of the canals. A quickening due to 
growth would 


If we suppose the water accumulated in 


vegetal produce the counterpart of 
what we see 
the cap to percolate toward the equator, starting vege 
tation in its course, this would explain the increased 
canals, and at the time ‘the 
allowing for the time necessary for 
This 
The vegetal quickening would 


visibility of the same 
seeming delay by 
this 


tainly most satisfactory 


vegetation to sprout explanation is cer- 
pass down the planet’s surface, and give rise to what 
we characterize as seasonal change 

It appears that much at least of the surface of Mars 
has two seasons of vegetal growth, the one quickened 
by the north polar cap, the other by the south. How 
far the polar spheres of action overlap it is net pos- 
sible at present to tell, as the canals at the last oppo- 
sition were visible only to 35 degrees south latitude 
If vegetation exists on Mars, as Prof. Lowell would 


have us believe, we are at once introduced to the 


probability of \ife on that planet. The existence of a 


flora is ground for suspecting a fauna. 
From the standpoint of any planet, the evidence of 
difficult to Not 


certain stage in 


animal existence must be detect. 
until the creatures have reached a 
evolution will their presence become perceptible; and 
not then directly, but by their handiwork. When the 
animal has learned to dominate nature, he will betray 
could view the earth from a 
distance of 35,000,000 miles, the distance which separ- 
Mars this month of July, we 
should know ourselves by our geometrical design. The 
great wheat fields of Kansas and Dakota, fields turn- 
ing in hue for miles with the rhythmic procession of 
the seasons, would impress us. On Mars we find our- 
selves confronted in the canals and oases by precisely 
the appearance which the planet should show if it is 


an inhabited world. Here in these straight lines and 


his existence. If we 


ates from us during 


JuLy 13, 1907. 


.o of ef 
communicat' .or the oases 
play the part of 
The strange geometric arrangement proves in- 
other hypothesis. Dearth of water 
is the key to the character of the canals. The only 
available water on Mars is that com#@#g from the semi- 
the other cap of snow. 
this water 


rounding spots we have spread out 
fort and our lines of 
are clearly ganglia to which the can. 
gulfs 


explicable on any 


melting at the one or 
cannot start until 
Consequently, though the :sun be ready, 
on the coming of the water, and starting 
from near the pole, proceeds equatorward. As a planet 
ages it loses its oceans, and gradually its whole water 
Life its surface is confronted by a 
growing scarcity of this essential to existence. That is 
the condition of Mars. If there are intelligent beings 
on Mars, they must find some means of conducting the 
scant supply of water from the poles to the centers 
Such signs of conscious interference 
Prof. Lowell finds in the canals. The 
canals are drawn with mathematical precision 
that to him they seem designed for the purpose. 
of this theory he argues that the posi- 
regard to the main 
The lines not only leave 
important geodetic points, but they travel directly to 
equally salient Oases are found only at junc- 
tions of the canals, which, in Prof. Lowell’s opinion, 
proves that they are the terminal points of the canals. 


annual 
Vegetation reaches it. 
vegetation 


must wait 


supply upon 


of population. 
with nature 


such 


In support 
tions of the canals with features 


of the disk are remarkable. 


ones. 


Most remarkable is the system which the canals 
form They are most wonderfully inter-connected. 
The system covers the whole surface of the planet, 


dark areas and light areas alike, in a way that ren- 
ders impossible the supposition that any natural force 
system, after meshing the 


into the polar 


produced the canals. The 


surface in its entirety, straight 
To Prof 
tapping of the snow 


then its distribution 


runs 
Lowell it is an irrigation system whose 


caps 


aim is the caps for the water 


there released, and over the 


Martian disk 


—_—_—_—_——_— e+ Oo eae” 
Savage Eyesight. 
have read in 


Indians was 


Many people believe, because they 


that the extraordi- 
narily keen, and that they were able to descry objects 


books, sight of the 
at a greater distance than was possible for white men 
This is an error, if the assertion is to be taken without 
savages have eyes trained to see 


qualification. All ] 
those things that are necessary to their preservation— 
game and enemies. Their sight is not by nature more 
that of the white man, but in 
was better The whites who 


acute than some re- 
lived 


among the Indians and were compelled to defend them 


spects it trained. 
selves against their enemies saw just as far as their 
affirmed as a general principle 
is nothing a civilized man cannot do better 
The latter uses his reason to aid his 
the former makes his instinct subservient to 


enemies It may be 
that there 
than a savage. 
instinct; 
is well known that sailors are able to 
discern objects at sea at a greater distance than lands- 
men, but we have to do here with a faculty that any 
The Indians did just what the whites 


his reason. It 


one can acquire 
who lived among them did who subsisted on game and 
were obliged to be on the constant lookout for enemies. 
Both had acquired not merely the 
objects, but also training in the interpretation of the 
signification of those objects that came within visible 
range. It is probable, for reasons given above, that 
not only the Indians as well as all tribes living on the 
same social level, but also the backwoodsmen, retained 
their sight to a more advanced age than is now gen- 
erally the case; but that the eye of the former was 
naturally more powerful than that of the present gener- 
ation or that of men in general is unsupported by trust- 
worthy evidence. There is no doubt that a child born 
with normal eyes in one of our large cities can see 
objects just as far off and define them just as accu- 
rately with proper training as a person who never saw 
is weli known, too, that 
lower senses—touch, 


power to discern 


a dozen houses together. It 
what are sometimes called the 
taste, and smell—are often of extraordinary acuteness 
in civilized man as the result of training. If, there- 
fore, any of the senses of our urban population is 
feebler than that of the dwellers in the rural districts, 
it is not due to an inherent weakness, but to improper 
or injudicious use.—Dr. C. W. Super in the Popular 
Science Monthly. 
2-4-9 

An experimental railroad for teging signaling de- 
vices, materials used in track const uction and differ- 
motor cars for railroad use, has been 
built by the railway department of, the German gov- 
ernment. The road is double-tracked and is oval- 
shaped, having a length of 5,760 feet. The straight 
track is about 800 feet long—Engineering Record. 

Ph »tographing the Canals of Mars, 
Prof. Percival Lowell, Director of the Lowell Observ- 


ent types of 





‘atory at Flagstaff, Ariz., has telegraphed as follows to 


the Harvard College Observatory: “Todd of the 
Lowell expedition to the Andes cables Mars canals 
photographed there by Slipher.” 
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uw srespondence. 
Railway Curve Mechanics, 
To the Editor of the ScrentrFic AMERICAN: 

As a criticism of the suggestion of your correspon- 
dent, in the Sci .trr1c AMERICAN of June 22, I would 
call attention to.the fact that the slipping of wheels 
on curves is the resultant of two components, a longi- 
tudinal one due to the greater length of the outer rail 
and a transverse one due to the condition that but one 
axle in a rigid wheel base can take a radial position. 
The greatest slipping effects are produced by the long, 











rigid wheel bases of locomotives, and the independent 
mounting of the wheels would reduce the sliding but 
very little. In the case of driving wheels differential 
gears would be required; and the additional machinery 
would be a source of danger, while the space required 
fo 1 seriously impair the efficiency of the loco- 
motive This is a subject which has received mathe- 
matical study and experimental investigation from 
the early days of railroading. G. E. 
Improvised Fans on Machine Tools, 

To the Editor of the Screntiric AMERICAN: 

Yesterday I saw at work in the standard plant of the 
American Radiator Company, Buffalo, two improvised 
fans attached to a large milling machine. The oper- 
ator of the machine, Mr. George Gebhardt, fastened on 





each of two rapidly rotating shafts a piece of tinned 
sheet iron, forming a fan about 12 inches long and 
8 inches wide. The tin plate was simply curled as 
closely about the shaft as possible, then tightened by 
means of a wooden wedge. The shafts rotate about 
300 times a minute, hence the fans cause a delight- 
fully cool breeze, which not only cools the operator, 
but also blows away the iron dust from his presence. 
Thus the operator need inhale but little of such dust. 

It seems to me that many thousand machine tenders 
in the land might profit by imitating this truly simple, 
useful and cheap device. The fan does not cost three 
cents 

Mr. Gebhardt also proposes to place similar but 
larger fans at intervals on the main line of shafting in 
shops JAMES ASHER. 
Buffalo, N. Y., June 25, 1907. 
0 
Oral Method of Teaching the Deaf. 
To the Editor of the Screntiric AMERICAN: 

I read with interest the article in a late issue of the 
cieNvIPIC AMERICAN regarding the oral method of 
teaching the deaf. In the main, the article outlines 
the course usually pursued in all the schools of our 
land. However, the article gives apparently as the 





first sample sentence, one a trifle more difficult than 
is usually used. A simple sentence, with an intransi- 
tive verb, is hard enough for the first effort. Show 
the boy that he is to run, and teach him to write 
“John ran.” This is a simpler matter than the sen- 
tence form given in the article. It has always been 
next to impossible for one not a teacher of the deaf, 
as the author of the article in question, to get through 
without making some statement about the deaf that 
provckes a smile on the part of the one who is fa- 
miliar with the real work of teaching them, and the 
article in question is no exception. We do not read far 
in it till we come across this curious statement: “The 
old-fashioned finger alphabet is unknown in up-to-date 
institutions.” Any one who is familiar with the 
largest and best-equipped schools in this country 
would characterize that as a very great mistake; one 
of the most modern and most successful schools in 
the land, in Rochester, N. Y., has a reputation as 
wide as the continent for turning out pupils who, in 
the language of that critic, Mr. Pach, of photographic 
fame, “know their English to the limit,” having built 
up its name on the basis of the manual alphabet. It 
would be a rash writer who should say that the Roch- 
ester school did not pay proper attention to the teach- 
ing of articulation! 

And what is to be thought of the claim that the 
four or five other schools supported by the State of 
New York are not up-to-date? 

But the New York schools do not rank any higher 
than those of Ohio, Michigan, Illinois, Kentucky, Iowa, 
and so on along the line. 

Further along in the article referred to, the state- 
ment is made that congenital mutes are so taught 
that at the end ef their course their articulation would 
not lead one to'think that they were deaf! Giving 
those of us who are doing our best to teach these chil- 
dren credit for all in the way of articulation that we 
have ever claimed, you will not have to allow us so 
much as that. The congenital mute who does not be- 
tray by his utterance that he is deaf, must be talking 
to some one whose perception is remarkably dull. 

The teachers of the deaf do not make any such 
extravagant claims as that, but when some outsider is 
ealled in to view their work, he gets to where he 
thinks he must make his statement a trifle stronger 
than he has been told, to make it effective. These 
exaggerated statements do us no good, but rather tend 
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to discredit our work. We are trying to accomplish 

what we may, but there are some things that we have 

not yet attained and some that we are not likely to. 

Hence these remarks. H. C. HamMmonp. 
School for the Deaf, Olathe, Kansas. 


Liquid Specala, 
To the Editor of the Screnriric AMERICAN: 

Upon reading the article by Mr. A. W. Nightingale 
in Screntiric AMERICAN of December 29, 1906, on the 
use of liquid specula for telescopes, it occurred to me 
that perhaps the readers of your paper would be inter- 
ested in the mathematical solution of the problem, 
which I am giving below. The same method was used 
by Mendeléeff, who rotated masses of melted speculum 
metal and allowed it to cool while rotating, thus pro- 
ducing the required surface—a paraboloid of revolution. 
The solution of the problem is as follows: 

Consider the elemental prisms drawn in the section 
X Z of the surface. Since, in a liquid, the pressure at 
a point is equal in all directions, we may equate the 
centrifugal force of the horizontal prism to the liquid 
pressure of the vertical prism at the point P. 

Now, consider an elemental volume of length dz, 
width dy, and height dz. We will integrate only in 
the X direction, and so dy and dz will be constants. 

Volume=dz dy dz. 

Mass = volume X density = Ddrdy dz. D = density 

MV" 
Centrifugal force ———. 
Rg 





of liquid. v—wer where w 


= the angular velocity. Centrifugal force — 
R= 
D dx dy dz (wa)* 
xg ‘ 
R=0 
Since D, dy, dz, w*, and g are considered constant, 
they may be placed outside the integral sign or cen- 
trifugal force = 


D dy dz w* f R=s D dy dz w*x* 
—— —_ ax — ———_——. 


ates da = (1) 
g Bue 29 
The liquid pressure vertically will be equal to the 
volume times the density = dy dz Z D. (2) 


dy and dz are used as dimensions of the vertical 


Zz 











prism, since evidently it must have the same cross sec- 
tion as the horizontal prism. 
Equating (1) and (2) we have: 











D dy dz wv z* w* x 
se -=dydzZD or 4=—— 
29 29 
29 
f= Z; hence the curve is a parabola. 
“u* 
Comparing with the ordinary equation, 2° — 2 pz, 
g 
p= Since the distance from the focus to the ver 
uw 
tex = 14 p, and this distance is also the focal length, 
g 
we have the focal length != 
2 w? 


Changing from angular velocity w to revolutions per 
second n, we have, since w— 2 zn— 


g g g_ 
= ——"__ = ——— h @ = V/ — 
‘ 2(22n)* 82°*n? —P 82°] 


Using this result in the solution of a practical prob- 
lem, let us suppose we wish to make a mirror of focal 
length 50 feet 


Vi $22 
ed 82°50 
seconds, 


For a focal length of 20 feet n= \/ 32.2 = 0.565 
82°20 


= 0.1188 rev. per sec. or 1 rev. in 8.82 


rev. per sec. or 1 rev. in 1.77 seconds. 

It is, of course, quite probable that it would be im- 
possible to rotate the mirror steadily enough to pre- 
vent the formation of ripples on its surface, and these 
would ruin its value as an optical instrument. Also, 
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it is improbable that the earth itself is free enough 


from tremors to avoid the same difficulty. The mirror 
could only be used in a vertical position; however, 
rays from other directions might be reflected into it 
by plane mirrors. WILLIAM C. Woopianp 

Warren, 0 

-— _———~#+ @re —~ 
Progress on the Culebra Cat, 
To the Editor of the Scrmentivic AMERICAN 

I have read lately a very concise and clear article by 
Roy D. Hunter on “The Panama Canal in April, 1907,’ 
in which he states that in the month of last November 
about 422,000 cubic yards of earth and rock were re 
moved; in March of this year 815,000 yards; in April 
879,000 yards, and that hereafter the amount excavated 
will probably be 1,000,000 cubic yards per menth. 
That on the ist of last May there remained 51,000,000 
cubic yards to be excavated in the Culebra Cut, which 
is nine and one-half miles long, and in which fifty-three 
steam shovels are at present at work making the prog 
ress stated. If these are the facts it appears that the 
Culebra Cut—which is the part of the canal requiring 
the most labor and time te construct—wil! probably 
be completed in fifty-one months from the first cf May 
last. 

If this be so, I would ask, Why cannot the number 
of steam shovels be doubled and the canal be com- 
pleted in twenty-six months? This would give to each 
shovel a section of the cut 473 feet in length, which it 
would seem would be sufficient room for the shovel to 
be worked its full capacity. 

It would then be only a question of sufficient cars, 
locomotives, switches, railroad tracks, and men to 
take care of the dirt put out by the doubled number 
of shovels. This-is assuming that the three dams 
and the locks could each be completed as soon as the 
great Culebra Cut can be finished—-and this is taken 
for granted by the present layman inquirer 

Will not the advantage to the nation by this short 
ening of the time of the completion of the canal ready 
for use and for a possible contingency of national ne- 
cessity in case of war, be so great as fully to justify 
the use of all reasonable means to hasten the work? 
That is the way it seems to A LayMAN., 

Trinidad, Colorado, June 22, 1907 

{It is ‘now considered by the engineers of the canal 
that the determining factor, as to the time of com 
pletion of the Panama Canal, is the Gatun Dam and 
Locks, and not the excavating of the Culebra Cut.— 
Ep.] 








The Current Supplement, 

The current SuprPLeMENT, No. 1645, contains among 
other articles of interest, a contribution on gypsum 
plaster and gypsum products as building materials, 
crammed with much valuable technological inferma- 
tion. The “Psycho-physical Aspect of Climate” is the 
title of an article which gives a psychological reason 
why Englishmen and New Englanders talk about the 
weather. The three articulated compound locomotives 
now in course of construction for the Erie Railroad 
will be the heaviest and most powerful locomotives 
ever built. The engines are described and ilustrated 
in the current Supptement. Alfred Sang contribute: 
a paper on the art of galvanizing. The aeronautical 
observatory recently erected near Lindenberg, Ger 
many, is destined to become a center for the investi 
gation of the atmosphere by means of kites and bal- 
loons. 
on the observatory, illustrated as it is with many ex 
cellent pictures, should be read with interest. The 
interest aroused by the exhibition of the model of the 
Brennan monorail car renders the moment opportune 
for a few elementary notes on the theory of the gyro 


For this reason Dr. Alfred Gradenwitz's article 


scope. For that reason an article on the gyroscope 
will be found in the currert Suprremenxr. In two 
lectures delivered at the Royal Institute, H. Ff. Newall, 
president of the Royal Astronomical Society, gave an 
interesting review of the state of our knowledge of 
stellar spectroscopy. These lectures are condensed 
in the current SupPpLEMENT. René Bache describes and 
illustrates Venomous Insects. The Artificial Disper 
sion of Fog is a subject discussed by M. M. Dibos. 8. 
P. Fergusson writes on meteorological phenomena of 
mountain summits. 


Peary Delayed. 
Commander Robert E. Peary will not start for the 
North Pole until the middle of July. 
the steamer “Roosevelt” ready made it necessary to 


Delay in getting 


postpone the date of sailing 

The repairs to the “Roosevelt” have been more exten- 
sive than expected. 
stallation of four new boilers. With these, Com 
mander Peary said, he hoped to make up four or more 
days in his run to North Grantland. He will have to 
hurry to get into quarters before the Arctic winter 
sets in. The size of the forecastle is being increased 


Among the alterations is the in 


so that it will extend from the topgallant forecastle to 
the forward part of the main hatch, and will accommo 
date a greater number of Esquimaux than on the pre- 
vious runs, 
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ing the goods, and artificial heat came large 


HOW LINOLEUMS AND OILCLOTHS ARE MADE 
if ly into use for drying purposes—improvements 


1 the year 1804, so the story goes, there lived 


in Hoagland a painter, John Buckley by name, which resulted in placing the goods within the 
whose business it was to paint designs, or rather reach of the general public. Then came the in- 
a design (his artistic endeavors being limited vention of linoleum in England in 1868. Other 
to the painting of large black and white dia- milestones in the progress of this industry are 
monds) on wooden floors But a gserious ob the invention of a machine for printing oilcloths 
stacle to his success lay in the fact that the and linoleum and a machine for making inlaid 
paint took too long to dry, entailing considerable linoleum. These machines will be presently de- 
inconvenience and occasionally loss of business seribed. 

te his patrons. in his efforts to find a remedy To those who may be unfamiliar with the dif- 
for this evil, Buckley hit upon the plan of paint ference between linoleum and oilcloth, we will 
ing the design on canvas and allowing it to dry say that while the latter consists of burlap 


treated with numerous coats of paint, linoleum, 

on the other hand, consists mainly of linseed oil 

boiled to a rubber-like consistency and mixed 

with gums and cork dust, which compound is 

rolled in a thick layer on a backing of burlap. 
HOW LINOLEUMS ARE MADE. 

Before proceeding further it is necessary to 
state that linoleum is made in three grades, 
namely, the “straight-line-tile inlaid linoleum,” 
the “granulated or molded inlaid,” and the 
“printed and plain linoleum.” We will describe 
first the process of manufacturing the finest 
grade or straight-line-tile inlaid linoleum. The 


before laying it on the floor He put his idea 
into practice, and although, to be sure, the result 
was erude as compared with oilcloths of the 
present da the idea took, and the oilcloth in- 
dusty was born 

The facility with which this painting on can- 
vas could be accomplished suggested a wider 
range of design, and for some time stencils were 
used with very good effect Then the designs 
were cut on blocks, substantially as at the pres 
ent time, and printed on the canvas 

The first oilcloth made in this country was in 
Philadelphia, in the year 1807, by one John 

















Dorsey, but the first manufacturer of any conse- linseed oil is boiled in large pots mounted on 
quence was Isaac Macauley, who took over Dor- trucks, which are run over open brick tireplaces. 
sey’s little shop and built up an important busi- Here the oil is boiled for several hours, or until 
ness from it. Only by the shrewdest financial Section of the Block Department. Here Designs Are it reaches the proper consistency. Great care 
ability and business acumen did Macauley suc Originated and Printing Blocks Made. is exercised to prevent the oil from boiling over, 
ceed, for Many years, in staving off financial for such an accident would result in a conflagra- 


tion. From time to time the oil is stirred, and a 
spray of water is used to make the boiling fluid 
subside. Every facility is provided for confining the 
fire to a single pot should it boil over, and for draw- 
ing the pot into a fireproof inclosure, where it may 
burn without damage to the surrounding buildings. 
After the oil has been thoroughly boiled or oxidized, 
the next process is to make it into “skins.” Several 
large buildings are set aside for this work. Each 
building is filled with canvas sheets hanging parallel 
about four inches apart from a rack at the top of the 
building. The oil is poured over these sheets from a 





carriage mounted to travel over the track, and thus a 
gummy layer is deposited on the canvas. The tem- 
perature of the room is kept at about 165 deg. F., so 
as to prevent the oil from gumming too rapidly, and 
to insure an even distribution over the canvas sheets. 
The sheets are flooded twice a day until a layer of 
oil has accumulated to the required thickness. In 
about four or five weeks the skins are ready to be cut 
down 

The next step is to pass the skins through the 
grinding machine. This consists of two smooth steel 
rollers, between which the skins are ground into but- 
ter-colored flakes. The flaked oil is mixed in a hot 
kettle with rosins and gums, and formed into large 
blocks of a soft, rubber-like cofisistency. It is then 
passed through what is known as a “German mixer.” 
This machine grinds the oil and thoroughly mixes it 
with powdered cork and wood pulp, at the same time 
adding the required color pigment. The compound is 
then run through calender ro'ls, and made into sheets 
about 18 inches wide by % inch thick. These sheets 
while in a soft, gummy condition of a consistency not 
unlike fairly stiff workable putty are placed in the j 
inlaying machine. The inlaying machine is equipped 


See toe 














Varnishing Machine. The Oilcloth Passed Through a Trough of Varnish in the 
Machine and Thence Into the Heater. 


disaster, so great was the cost of manu- 





facture and so slight the demand, but finally 
in 1837 his long fight came to an end, and 
Thomas Potter, of Philadelphia, purchased 
the plant, which was then located on Spring 
Garden Street, and was known as the Bush 
Hill Oileloth Factory This date marks the 
establishment of what is now the oldest and 
iargest factory for the making of oilcloths 


and linoleums in America—a plant occupy- 


A AAAS C PEE SA MR ACA NARIET SET 


ing an area of a little over ten acres, and 
comprising more than fifty |} lding 

In those early days the canvas backing for 
ciicloths (linoleums being then unknown) 
was spun from flax grown in Pennsylvania, 
and was sized (the process of filling up the 
interstices of the canvas with a paste-like 
substance preparatory to being treated with 
subsequent coats of paint or priming), prim- 
ed, and printed by hand, then hung up to 
dry by natural heat This slow method 
made the oilcloths very expensive, as the 
manufacturers were entirely dependent up- 
on weather conditions for results. The can- 


oe 


vas or burlap was made into sheets of 60 
feet by 21 feet, and it took a year and over 
to make a piece of oilcloth ready for the 
market. From this it will be appreciated 
that only the very well-to-do could afford 














SE supraeiye & Suuery. One of the Huge Hydraulic Presses Used in the Manufacture of Straight-line-tile Inlaid and 
This hand method of making oilcloths Molded Inlaid Linoleums. 

continued in vogue until 1865, when new 

methods were introduced for sizing and coat- HOW LINOLEUMS AND OILCLOTHS ARE MADE. 
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with dies corresponding in shape to the various forms 
called for in the design. It is provided with a separ- 
ate die for each color. These dies operate simultane- 
ously to stamp out the different shapes or tessere in 
their respective colors, and adjust them in their proper 
positions on the prepared burlap. It 
will be understood that the dies are ar- 
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to that of the straight-line-tile inlaid grade. The de- 
signs ordinarily used in this grade of linoleum are 
composed of a series of diamonds arranged to form vari- 
ous patterns. A plate perforated with diamond-shap- 
ed openings and having somewhat the appearance of a 
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a particular color. After this color has been sifted 
into the molds, another pan is set in place as a tem 
plate for the next color, and so on for as many colors 
as may be desired. After the entire mold has 
filled, it is lifted from the canvas, leaving the granu- 


been 





ranged one behind the other, and oper- 
ate independently over their own re- 
spective portion of the burlap, the latter 
being moved forward after each opera- 
tion of the dies to the next successive 
die to receive the next shade of tessera. 
The dies are operated by hydraulic pres- 
sure, and exert only sufficient pressure 
on the tessere to make them cling to 
the burlap. This marks an 
important advance over previous meth- 
ods of making inlaid linoleum. As 
heretofore done, the tessere are stamp- 
ed out individually in various dies, and 
then arranged by hand on the burlap. 
inlaying machine ma- 
time required for 
inlaying machine, 
it may be designed and 
built by the Thomas Potter Co., which 
patent on it, and the ma- 
chine we illustrate on the front page 
is the only one of its kind in the world. 

From the inlaying machine the goods 
pass to a hydraulic press, where, after 


machine 


Obviously, the 
reduces the 
The 
stated, 


terially 
this operation. 
was 


has a 


being thoroughly inspected to replace 


broken tessere or repair any defects, it 


is subjected to a pressure of 3,000 
pounds to the square inch twice in suc- 





cession. This tremendous pressure ef- 











fectually squeezes the stamped-out tiles 
and the burlap homogeneous 
without seam or joint 
After this the goods are drawn into a heater (a room 
equipped with hundreds of racks 90 feet long, and ar- 
ranged one above the other about 8 inches apart) and 
there left 
Fahr. for 


into one 


sheet anywhere. 


under an approximate temperature of 145 
four or until cured. This 
renders the linoleum tough and 
with a wearing quality that is little short of 


deg five weeks 


process extremely 


elastic, 


lattice is used as a mold, through which the granu- 
lated material is sifted on to the prepared burlap. To 
separate the various colors into their respective dia- 
monds as called for by the pattern, a series of pans 
are laid over the mold, each pan being provided with 
selective openings that register with the openings in 
the mold which are to receive granulated material of 


































Inspection Tables Where Goods Are Carefully Examined for Defects Before Being Made Ready for Shipment. 


lated linoleum arranged in the desired pattern. This 
is then subjected to hydraulic pressure, as in the 
“ase of the best grade inlaid, and is thus pressed into 
the burlap backing. The difference in the method of 
manufacture between the two grades is worth noting 
In the case of the straight-line-tile inlaid, the lincleum 
composition is first rolled into concrete sheets before 
being stamped out, and is pressed into the. burlap 
while in a soft cohesive condition under heat; while 
in the case of the molded inlaid type the material is 
granulated, not rolled, and is then subjected to hy- 
draulic pressure, producing a texture of a more open 
and coarse nature and, consequently, to a much greater 
extent disintegrable. The molded linoleum 
readily distinguished from the straight-line-tile by the 
is estimated that if a 


may be 


ragged edges of its design. It 
piece of molded inlaid linoleum will last five years on 
a given floor, the straight-line-tile inlaid will last 
twenty years. 
PLAIN AND 
In the making of plain and printed lincleums prim- 
ed burlap is used. The linoleum composition is ap- 
plied to the burlap by passing it with the burlap be- 
tween large calender rolls measuring 160 inches across 
the face and weighing about 15 The 
quality and thickness of the different grades are regu- 


PRINTED LINOLEUMS., 


tons apiece 











Section of Oil-Boiling Department. 
Boiled to a Gelatin-like Consistency. 
marvelous. After a final inspection to discover any 
defects, the goods are stamped and prepared for ship- 
ment. 
The 
other 
ported fror In preparing the bur- 
lap for linoleums, it run through a coating 
machine, which lays on a coating of red paint, known 
then it passes into a heater, a large room 
is suspended from the ceiling 
and left over night in a 
Fahr. 
GRANULATED OR MOLDED INLAID LINOLEUM. 

In the making of molded inlaid linoleum, instead of 
rolling the material as it comes from the “German 
mixer” into sheets, it through a machine 
known as a scratcher, which reducesit to a granulated 
form. The granulated matter is then placed in a sifter, 
in which a series of revolving arms beat the material 
through a screen. The linoleum compound is similar 
to that used in the best grade, though of a slightly 
cheaper quality, but the method of manufacture makes 
the finished product considerably cheaper, although at 
the same time rendering its wearing quality inferior 


used in making this, as well as the 
grades of linoleum, and the oilcloths, is im- 


“undee, Scotland. 


burlap 


is first 


as backing; 
65 feet high, where it 
in closely arranged folds, 


temperature of about 150 deg. 


is passed 


The Linseed Oil is 














One of the Calendering Machines. The Weight of This Machine is About 80 Tons; the Relis 
Measure 160 Inches Across the Face. 


HOW LINOLEUMS AND OILCLOTHS ARE MADE, 
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lated | the distance between the rolls. After pass- 

through the calender the coated burlap is drawn 
into the heater, where it remain everal days under 
1 temperature of about 160 deg. Fah Much of this 
linoleum is sold plain, but that which is to be printed 
ing om, where it runs 


lays on the required designs 


The invention of a printing machine for linoleum 
irks one f the most important improvements in the 
industry Many experiments were made along this 
line. but it was not until the year 1892 that a success 
ful highspeed printing machine was built, and this 
was installed at the Thomas Potter Company's plant 
in Philadelphia, Pa. This machine proved such an 
unqualified success, that it is being used to-day with 
out any material change It has a range of from 
thre to nine colors, working on an area of about 120 
square yards at one time, completing 18 inches of 
the design, full width, at each impression, and print 


ing about 24 square yards a minute In the old-fash 
ioned way of hand printing, two men working together 
could print about 150 square yards per day Now 
each machine produces approximately 8,000 square 
yards daily, doing the work of over 100 men 

After leaving the printing machine, the goods pass 
into a heater. and are left there under a temperature 
approximating 145 deg. Fahr. until thoroughly cured 
and ready for the market In this connection it might 
be well to mention still another grade of linoleum 
known as “cork carpet.” As the name implies, this 
grade is composed of linoleum composition with a 
much larger percentage of cork, and is made in greater 
thicknesses than the plain linoleum 

In the early days the use of linoleum was con 
fined almost entirely to kitchens and vestibules of pri 
vate residences, but as years passed, its wonderful 
became more widely known and appreciated 
until today we find it on the decks of modern men 
of-war of all nations, steamships, pleasure boats of all 
descriptions, automobiles, parlor cars, hospitals and 
anitariums, dining rooms, cafés, colleges and Sunday 
schoois—in fact, its uses are too varied to enumerate 

THE MAKING OF OILCLOTHS 

The burlap used in oilcloths is first drawn through 
a sizing machine, which applies a substance to fill up 
the interstices and prepare the surface for the prim 
ing which follows. After the priming the burlap is 
dried {mn a heater, and it is then ready to receive the 
coatings of red paint These coatin om three t 
five according to the quality of oilcloth to be made) 
are applied by machinery, the burlap being passed 
under a knife blade, set by screws, which distributes 
the paint evenly and regulates the quantity After 
each coat the goods are run into the heater, and dried 
before receiving the succeeding coat This done, the 
prepared burlap is passed through a pumicing ma- 
chine, which makes the surface smooth for the print 
ing. The process of printing the design on the oil 
cloth is done in the same way and with the same ma 
chinery as in the linoleum. After the printing the 
material is again put in the heater to dry, and then 
taken to the varnishing machine to receive a finish 
The oilcloth is now passed into the drying 





ing £ 
room, where it is dried in a few hours. 
HOW TABLE COVERS ARE MADE 
Unlike the floor coverings, the foundation of table 
ind enameled oilcloth is cotton sheeting The rolls 
if cotton are first run through a calendering machine, 
ind then given several coats of a compound consist- 


ng of linseed oil and China clay, with the necessary 
ingredients to give the desired color The goods are 
run into a heater to be dried after each coating 
When the several coats have 


been applied, the goods are 
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SOME INTERESTING TRICKS. 

A few little parlor tricks often while away time 
which would otherwise hang heavy on the hands. One 
of the best we have seen recently is the “ magic sieve.” 
An ordinary wire-cloth sieve with a handle is shown to 
the larger or smaller audience, but they do not see a 
celluloid shell which conforms to the bow] of the sieve. 

















The Magic Sieve. 


In performing the trick the celluloid shell is placed 
out of sight at the back of the bowl. Water is poured 
through the sieve into the bowl, and it is deposited 
face downward on the table over the celluloid shell. 
Both are picked up together and the water refuses to 
leave the sieve. Both the celluloid shell and the water 
are turned into the bowl, and the liquid passes through 
as before, to the mystification of the audience. 
Another clever trick is also easily performed. Any- 
one attempting to balance a ball around a polished 
stick will realize the extreme difficulty of such a feat. 
Nevertheless, the performer having given to the spec- 

















The Magic Jewel Case. 


tator for a minute inspection the wand which he may 
be using in some other trick, also the ball, proceeds 
to carefully place the ball at the center of the wand 
when it will remain stationary, then it will roll up and 
down the entire length of the wand, after which the 
wand and ball are again freely examined. 

The trick consists in the use of an ordinary wand, 
such as magicians use, with metallic ferrules at each 
end, a duplicate ferrule fitting loosely over the one 
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greatest ease as the wand is lowered or raised. The 
illusion is perfect, even at a short distance, to the 
audience, the ball appearing as rolling on jhe top of 
the wand. The ferrule is again palmed at the con- 
clusion of the trick, so that the wand may once more 
be given for inspection. 

The “Magic Jewel Case” is an innocent-looking 
affair covered with plush, and might contain a diamond 
pendant. As soon as the button is pressed an explo- 
sion takes place, and the case opens with a loud bang. 
A detonator is given a catapult motion by a coiled 
wire spring and strikes a cap which is secured to the 
anvil. While the case is being closed, a detent wire 
passes across the ends of the coiled springs, securing 
the detonator from coming into action. As soon as 
the case is closed, the detonator bears against the 
cover of the case. We are indebted to Mr. Martinka 
for these tricks. 
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Official Meteorological Summary, New Work, N. Y., 
June, 1907. 

Atmospheric pressure: Highest, 30.23; lowest, 
29.52; mean, 29.94. Temperature: Highest, 88; date, 
25th; lowest, 45; date, 2d; mean of warmest day, 79; 
coolest day, 48; date, 2d; mean of maxi- 
mean of minimum, 58.7; 
absolute mean, 66.2; normal, 68.9; deficiency compared 


date, 22d; 
mum for the month, 73.6; 


with mean of 37 years, —2.7. Warmest mean tempera- 
ture of June, 72, in 1888, 1892, 1899, 1906. Coldest mean, 
64, in 1881, and 1903. Absolute maximum and mini- 
mum of this month for 37 years, 97, and 45. Average 
daily deficiency since January 1, —1.9. Precipitation: 
3.29; greatest in 24 hours, 1.01; date, 29th, and 30th; 
average of this month for 37 Excess, 
+0.04. Accumulated deficiency since January 1, —0.54. 
Greatest precipitation, 7.70, in 1887; least, 0.86 in 1904. 
Wind: Prevailing direction, south; total movement, 
6.922 miles; average hourly velocity, 9.6; maximum 
velocity, 48 miles per hour. Weather: Clear days, 10; 
cloudy, 7; on which 0.01 inch, or 
Thunderstorms, 


or 


years, 3.25. 


partly cloudy, 13; 
more, of precipitation occurred, 11. 
5th, 26th. 
a 
A New Invention for the Theater, 

American theaters have been equipped with so many 
conveniences, one would suppose every possible need 
of the theater-goer had been fully supplied. Still, 
another novelty will make its appearance with the 
opening of the coming theatrical season, a novelty 
which is nothing more or less than a very ingenious 
mirror for the use of women. The invention is known 
as the opera mirror, and has been patented by Mrs. 
Bessie M. Suter, of Louisville, Ky. It is so applied 
that by simply touching a leather fastening it can be 
placed at any angle, so that a woman may adjust her 
hat easily and conveniently after the performance. In 
addition the device provides a means for the disposal 
of hats and wraps, so that the necessity of spending 
much time in a cloak room is obviated. Mrs. Suter 
claims for her device ease of adjustment, simplicity 
of construction, strength, and durability. The inven- 
tion was first brought to Mr. Daniel Frohman’s atten- 
tion by Mr. James W. Morrissey, managing director of 
the Joseph Jefferson Monument Association. Mr. 
Frohman will probably use it in his New York Lyceum 
Theater. 





CAPTIVE BALLOONS IN THE GERMAN ARMY AND 
NAVY. 
BY DR. ALFRED GRADENWITZ, 

Because of the great difficulties frequently encoun- 
tered in choosing a conspicuous point from which to 
inspect an enemy’s position, captive balloons have 

been for many years adopt- 
ed in the German Signal 





passed through a pumicing 
machine, which removes all 
rough particles from the sur 
face. The printing machin 
is @ eylind ! rin nk pre 

similar to those used in the 
manufacture of wall papers 
and cotton prints The de- 
signs are etched on copper 
covered cylinders, each cy 


linder carrying a _ certain 





color and part of a design 





Service. The first type used 
in this direction was the 
familiar spherical balloon, 
which, however, is fit for 
use only if the atmospheric 
conditions are _ favorable. 
A cylindrical type of bal- 
loon was therefore first sug- 
gested in 1893 by A. Ried- 
inger, of Augsburg. This 
balloon, being placed in an 
inclined position against 








The final stage of the oper 
ations its to pass the ma- 
terial through a varnisher, 
then into the drying room, 

where it is left for twenty-four hours, when it is ready 


yy the market 
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The Siamese Minister of Public Works has received 
the sanction of the king to the proposal to acquire and 
construct an entirely up-to-date telephone system in 
Baugkok. The system decided on is the central-bat 
tery system. The minister is now engaged arranging 
for a new cable from Koh-Si-Chang to Sirachi with 
connection to Bangkok. 


a em 


A Clever Balancing Act. 
SOME INTERESTING TRICKS. 


at the end. It is provided with a short thin steel arm 
projecting from its end at right angles. At the end of 
the arm is a small iron, to which a fine black thread 
is attached. The thread is several inches longer than 
the wand. The prepared ferrule the performer has 
palmed, and after examination of the wand it is se- 
cretly put on its end, the thread is pulled down into 
the left hand holding the other end, and twisted 
around the middle finger. The thread on being stretch- 
ed forms a kind of a bow, and when the bow is placed 
on the wand the ball will run up and down with the 


the wind like a kite, was 
imparted an upward pull re- 
inforced by the wind itself. 
But simple though this 
construction seemed to be, the desirable stability was 
not obtained before many difficulties had been over- 
come; in fact, a purely cylindrical balloon with hemi- 
epherical ends, so far from being stable, will perform 
spiral curves in the wind and quickly reach the ground. 
Lieut. von Parseval, however, developed the balloon 
to a satisfactory stage of reliability, so that the ob- 
servers could work freely even in the case of heavy 
winds. 

A schematic view of the improved type of balloon 
now being used in the German army is given in the 
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diagram, the principle underlying its construction be- 
ing as follows: The cylindrical balloon is divided into 
two compartments, the upper large compartment be- 
ing the gas chamber and the lower one the “ballonet,” 
separated by horizontal partitions. This is provided 
with an opening directed against the wind so as auto- 
matically to fill with air at the same tension as pro- 
duced by the arriving wind. This pressure is propa- 
gated through the upper ballonet wall into the gas 
chamber in which there is in addition the surplus pres- 
sure of the gas. There will thus be a greater pres- 
sure in the interior of the balloon than in the sur- 
rounding air. The issuing wind will consequently be 
unable to produce any hollows in the balloon as is the 
case with spherical balloons. In fact, spherical bal- 
loons which permanently keep their smooth and stable 
surface are subject to much less oscillation. 

The ru , constituted by a hollow ring applied to 
the lower rear portion of the balloon, serves to in- 
sure a sufficient stability. Like the ballonet, it auto- 
matically fills with air, any excess of air escaping from 
its top. While protecting the balloon against hori- 
zontal oscillations, the rudder will keep it in the di- 
rection of the wind. The stability is further increased 
by “wind catchers” which, arranged in the lee of the 
balloon, and exerting on the latter a constant pull, 
thereby check any lateral motion. The weight of these 
“wind catchers” is in turn compensated by planes 
both to the left and right in the rear part of the bal- 
loon alongside its equator, which planes insure addi- 
tional stability. 
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against the balloon, cause it to sink by the pull ex- 
erted on the ropes. 

The rope winch exhibited by A. Riedinger at the 
Milan exposition is provided with a 20-horse-power 
gasoline motor, which seems to be an advance over the 
French type of steam-driven winch; the low position 
of the drum will be found a decided advantage. The 
use of such rope winches will greatly increase the 
scope of military aeronautics, owing to the indepen- 
dence of bad weather which they afford. 

Most interesting are the possibilities of kite balloons 
at sea, where because of heavy gales spherical bal- 
loons are quite out of the question. The atmosphere 
is generally clearer than inland, no dust being stirred 
up by the wind or any air currents heated by the 








Top Plan View 
P Set. Am. 
a, Charging valve; b, gas bag; c, ballonet; d, air valve to ballonet; ¢, 
valve ; f, rudder; g, air valve to rudcer; h, wind escape from radder; 
i, upper wall of ballonet; k, internal yelyve chain; 1, cable; m, 
bridie; n, car ropes; o, car-adjusting ropes; p, planes; gq, tail 
composed of air receptacies; r, belt, 
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speed. A captive balloon, which had been raised after 
its disappearance, was able after a few minutes te de- 
tect the submarine. It may be said that the search 
was facilitated by the wash of the submarine glitter- 
ing in the sun’s rays. Moreover, the green color of 
the submarine was found not to afford the expected 
protection against discovery. 

Moored or floating mines are obviously sighted most 
easily from a balloon. In fact, any objects to be 
watched are much larger and far more easily recog- 
nized than they are on land because there are no other 
objects with which they can be confused. 

A most important desideratum for kite balloons to 
be used on the sea is that they should not interfere 
to any considerable extent with the motion of the ves- 
sel. As regards the speed of the ship, this will not 
be influenced to any appreciable degree by the balloon. 
Supposing the horizontal component in the cable to be 
1,000 kilogrammes (2,205 pounds), conditions wil! be 
about as follows in a medium-sized vessel with 4,000 
indicated horse-power: 

In case the vessel sails 20 knots, that is, about 10 
meters (32.8 feet) per second, the effective power of 
the screw being 2,000 horse-power, or 156,000 kilo- 
gramme-meters (484.35 foot-tons), the speed of sailing 
will be slackened by the puil of the balloon by 1/2 x 1/5 
= about 3 per cent, which amount is practically inap- 
preciable. In case the balloon is drifting along the 
course of the vessel, it will interfere still less with the 
sailing of the ship. The balloon should be moored t« 
the vessel amidships. 
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TESTING THE CAPABILITIES OF CAPTIVE BALLOONS WITH THE AUSTRIAN WARSHIP “ RADETSKY.” 


A further safety device is afforded by the gas valve, 
opening automatically as soon as the balloon, having 
broken its rope, reaches an excessive height. The 
pressure ‘of the outside air will decrease as the bal- 
loon rises to ever greater heights, and because of the 
tendency shown by the gas to expand, there will be a 
risk of explosion. This is obviated by connecting the 
valve with a string to the upper wall of the ballonet. 
As the expanding gas throws the ballonet wall down- 
ward, the string will be tightened, thus automatically 
opening the valve. It may be said that this device has 
done excellent service in many cases. when the rope 
had given way. 

The adoption of these kite balloons has provided 
the signal corps of cavalry troops with a means 
of quickly realizing the situation at the front, sub- 
stituting for the former chance operations a reliable, 
accurate, and well-organized service, which is inde- 
pendent even of heavy winds. 

At the inauguration of the Milan Exhibition, the 
German aerostat detachment succeeded in filling and 
raising its balloon of 600 cubic meters capacity with- 
in 25 minutes. The balloon itself served as a mo- 
tor, being lifted of its own accord by the upward pull 
of the gas. 

The operation of hauling the balloon in, in case the 
resistance of the arriving wind has to be overcome, 
will be found far more difficult. For this purpose 
a roller is generally attached to the rope, and over this 
a number of ropes reach down, the knots of which are 
seized by the men, who while running with the wind 


sun. In fact, in the case of clear air, the area to be 
controlled will increase in proportion to the altitude of 
the point of observation. With the aid of sharp field 
glasses the various types of ships may be distinguished 
at distances of upward of 200 kilometers (124 miles). 
This obviously increases the range of a scout ship 
equipped with a balloon. 

Captive balloons can be used to advantage in locat- 
ing the positions of submarine boats. It is a well- 
known fact that we are able to look through clear 
water to a considerable depth; within certain limits the 
higher one is placed above the surface of the water, 
the greater will be the distance that one can see below 
the surface. The first attempt to utilize this fact in 
connection with the searching for sunken ships by 
means of captive balloons was made in Russia as far 
back as in 1894, when the warship “Russakka” was 
searched for in the Gulf of Finland. While this first 
attempt proved a failure, on account of the muddy 
water, experiments since made at Toulon by the French 
navy in the beautiful blue-green waters of the Medi- 
terranean have been attended with favorable results. 

Because of the ever-increasing use of submarine 
boats, which are able without being seen to destroy 
even the largest liners, the importance of this special 
use of captive balloons will be readily appreciated. 

Interesting and most instructive experiments have 
been recently made in this connection in France on 
the submarine “Gustave Zédé6,” which having dived to 
a depth of 3 meters (10 feet) was allowed to take any 
submarine course its commander desired, at a normal 


As a balloon does not interfere with the speed of 
the vessel, it therefore should not reduce its range 
of operation. The gas should, if possible, be gener- 
ated on board the ship, in «<enerators producing hy- 
drogen through the electrolysis of distilled water 

It may be mentioned that the German antarctic ex- 
pedition which sailed on board the “Gauss” carried for 
the purposes of observation a spherical balloon of 380 
cubic meters (13,417.8 cubic feet) capacity in addition 
to a store of 450 steel tanks containing each 36 liters 
(1.23 cubic foot) of gas under a pressure of 150 atmos 
pheres. At the conclusion of the expedition the re- 
maining steel tanks were inspected, when their gas 
pressure was found to be 147 to 150 atmospheres, thus 
showing that during the two years the tanks had been 
kept on board, no appreciable leakage had taker place 
in spite of the considerable differences in temperature 
to which the tanks had been repeatedly exposed. 

— —»>+ >a - _ 
Reclaiming Alkali Lands, 

Experiments have been conducted by the Depart- 
ment of Agriculture at Fresno, Cal., with a view to. 
reclaiming alkali lands by drainage. 
now being conducted in a large vineyard nesr Fresno 
where alkali has come rapidly to the surface. it is 
hoped that immense tracts which have long iain waste 
may thus be rendered fertile. There are many thou 
sands of acres of these alkali plains in Fresno County, 
Cal., which are now useless, but it is believed that 
their drainage could be easily accomplished through 
the use of electric power for pumping purposes. 


Operations are 
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INTERLOCKING RAIL JOINT. 
A recent invention provides a rail joint in which the 


meeting ends are firmly yet detachably connected with 




















INTERLOCKING RAIL JOINT. 


out the use of fish plates and bolts, or other form o7 
fastening independent of the rails themselves The 
accomplishing this novel result is clearly 
Fig. 1 


10ows two meeting ends of a rail, while Fig. 2 is a 


method of 
illustrated in the accompanying engraving 
section through the rails at the joint It will be 
noticed that the base of the rail at the right-hand side 

eut away, leaving an overhanging head. The head 
is formed with a projecting portion A. Part of the 
web is retained to form a vertical post B. A slot is 
left-hand rail is 
The head 
is cut away, and a slot is formed therein to receive 


the 


cut in the base of the rail The 
formed to interlock with the right-hand rail 
ojection A Part of the web is cut away to re 
ceive the post B, while the post D, left standing, fits 
into the recess formed behind the post B. A lug or 


vt 


projection F fits into the slot in the base of the right 
hand rail It will now be seen that if the right-hand 
rail be raised, and its projecting portion brought over 
the projecting base portion of the other rail, and then 
lowered vertically, the rails will be engaged or inter- 
tenons A and £ will prevent lateral 


locked rhe 


movement of the rails, while the posts or abutments 
B and PD will prevent endwise movement of the rails 
In use the weight applied by the wheels of a passing 


train will be imposed directly upon the overhanging 


portion of the right-hand rail, and thereby upon the 
underlying portions of the left-hand rail. The inven- 
tor preposes to construct these joints by means of 
iamping dies A patent on this novel rail joint has 
heen granted to Mr. Johr C. Abbott, of Carnegie, R. D. 
No. 1, Penn 
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APPARATUS FOR SUSTAINING AND DIRECTING BALLOONS 

An apparatus of considerable novelty has recently 


Ignace Gruber, of 407 East 138th 





been devised by Mr 

















APPARATUS FOR SUSTAINING ANY DIRECTING 
BALLOONS. 
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Street, New 
control of a balloon or airship 


York city, which has for its object the 
The control is effected 
by means of a jet of air, which may be directed wher- 
ever needed. If, for instance, the balloon is descend- 
ing, owing to leakage of gas, or to sudden cooling of 
the gas in passing over a body of water, the air jet is 
direeted downward, when by pressure on the atmos- 
phere outside, and also by reaction of the jet, it will 
tend to sustain the balloon Similarly, if the balloon 
is rising too rapidly, the air jet may be directed up- 
ward to resist this motion. Thus sand ballast may be 
dispensed with. The compressed air is supplied by a 
centrifugal pump driven by a small motor in the bas- 
ket or the car. As shown in our illustration, a pair of 


pulleys A are mounted on blocks B, at opposite sides 
of the balloon, the blocks being kept in position by a 
strap which runs over the tep of the balloon, and a 
pair of stays or ropes which run down to the basket. 
Mounted on these pulleys is a nozzle, which is con- 
nected by a flexible pipe C with the air pump in the 
basket. 
has its lower ends attached to the opposite ends of a 


A cable D is passed over each pulley A, and 
lever. The levers on opposite sides of the basket are 
keyed to a shaft, which is provided with a handle Z£ 
at the center. By turning the handle in one or the 
other direction, the pulleys will be turned, swinging 
the nozzles of the air pipes C in the desired direction. 
One of the objections to the present system of using 
sand ballast is that when the ballast is thrown over- 
board to lighten the balloon, it cannot again be re- 
gained. In the present system of using a pneumatic 
jet there is no such loss of ballast; for an inexhausti- 
ble supply of ballast is found in the medium which 
surrounds the balloon. 
THE PLUG PUZZLE. 

The following puzzle was brought to our attention 
by Mr. P. S. Hay, of Montgomery, Ala. We recognize 
in it a problem which occasionally appears in civil 





service examinations to test the ingenuity of the appli- 


cant. Take a board and cut four holes in it of the 




















CUT A PLUG THAT WILL FIT ANY ONE OF THE HOLES. 


Then 
eut a single plug to such form that it will snugly fit 
The solution of this puzzle 


relative size and shape indicated in the drawing. 


any one of the four holes. 
will be published in a subsequent issue. 
a a 
A Giant Oil Conduit Planned, 

The Southern Pacific is soon to spend $2,000,000 on 
an immense oil pipe-line from the Kern County oil 
fields to a point on San Francisco Bay opposite the 
city It will be 265 miles long, and will consist of an 
This will be the 
first railroad company in the world to own and operate 


&-inch pipe for the entire distance. 
its own pipe-line. It is intended to supply the South- 
ern Pacific’s hundreds of locomotives in California at 
a minimum cost. The company find it impossible to 
buy or build enough tank cars to distribute oil at two 
hundred or three hundred points in the State to daily 
supply all its engines. 
On the 265-mile route there will be 23 pumping 
plants, each with two single or triple compound duplex 
oil pumps of special design; also two water pumps for 
injecting water to facilitate the flow of the oil through 
the pipe-line from the wells to San Francisco Bay. At 
each pumping: plant there will be a 750-horse-power 
also two 
Work 


is expected soon to be commenced on this immense 


battery of water-tube boilers in three units; 
large steel tank reservoirs for storage purposes, 


project 
> +0-<2— 
RAILWAY TRACK CONSTRUCTION, 

Illustrated in the accompanying engraving is a new 
form of track construction which does away with the 
use of ties, and in which that side of the rail that is 
worn may be taken up and replaced without interfer- 
ing with the opposite side of the rail. The rails are 
longitudinally divided on a central vertical plane. The 
two sections of each rail are bolted together. The 
abutting ends of alining sections break joints with 
those forming the opposite side of the rail. Each rail 
is constructed with an extended base flange, which is 
imbedded in a roadbed of cencrete. To assist in main- 
taining the rails at proper gage, transversely arranged 
In the illustration the two sections 
forming each rail are respectively indicated at A and 
B. The base of the section A is formed with a broad 


tie bars are used. 
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flange D. The base flange C, on the section B, differs 
from the flange D in having a downwardly-turned 
outer edge. This when imbedded in the concrete road- 
bed serves to hold the rails against spreading. The 
construction is made doubly secure by the use of tie 
bars F. Not only do the sections A break joints with 
sections B, but the rails on one side of the track break 
joints with those on the opposite side, and the tie bars 
are arranged to connect each joint to the solid por- 

























































































RAILROAD TRACK CONSTRUCTION. 


Abutting ends of the rail 
means of the usual fish 
plates. The flanges are also connected by means of 
plates E 
sooner than the sections A, the former may be re- 


tion of the opposite rail. 
sections are connected by 


Since the inner sections B will wear out 


placed without removing the latter, thus reducing the 
maintenance. The inventor of this novel 
railroad track construction is Mr. John H. F. Shulze, 
63 Union Hall Street, Jamaica, N. Y. 


cost of 
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AN IMPROVED BUTTON LATCH. 

A very useful improvement in latches of the button 
type; used in fastening cupboard and closet doors, has 
W. Merriweather, of 
The object of 


just been invented by Mr. F. 
1404 Grand Avenue, Kansas City, Mo 
the invention is to provide a simple construction, 
which will hold the door tightly closed and prevent 
any shake or looseness between the door and latch 
when the latter is applied. The invention also pro- 
vides for the convenient adjustment of the tension on 
the button, whereby the stiffness of the latch may be 
varied. It is a very common defect of the usual 
wooden buttons to work loose, and swing clear of the 
door of their own gravity. This defect is overcome 
by Mr. illustration 
clearly shows how this is accomplished. A knob or 
handle, of any desired form, is rigidly attached to a 
shank, which passes through an opening in the door. 
The projecting inner end of the shank is angular in 
cross section, and is provided with ratchet teeth cut 
in one of its edges. The button of the latch is con- 


structed of a strip of spring sheet metal, bent upon 


Merriweather’s invention. The 


itself to provide a pair of spring arms, which are 
spaced apart and have alining openings adapted to 
slidably engage with the shank. A tongue cut from 
the upper arm is bent upwardly, to engage with the 
ratchet teeth when the button is applied to the shank. 
It is obvious from this construction that on forcing 
the spring arms together, the force with which the 
knob and button are pressed against opposite faces of 
the door may be varied as desired, thus enabling the 
stiffness of the latch to be increased or decreased at 


pleasure, 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 
MEDICAL BATTERY.—C. W. Tayvor, New 
York, N. Y. The invention relates to medical 
and surgical electricity. The object is to pro- 
vide a battery exceedingly compact, and 
arranged for hand use, to enable a person to 
apply the apparatus to any part 
to cause a current of electricity 
way of the hand holding the 
apparatus, to the body-part on which the 
device is applied at the time. 
CIRCUIT-CONTROLLER.—E. S. MaAssIE 
and J. H. Quincy, Ill. In this in- 
stance the in nature a_ circuit 
closing timer, or controller, employed in the 
sparker circuit of explosive The ob- 
ject had in view is to provide means adapted 
but specially 


conveniently 
of the 
to pass, by 


body, 


HAWKINS, 
invention is 


engines. 


for general circuit closing uses, 
intended for use in sparker circuits. 
Farmers, 
McCoy, 
this 


Of Interest to 
PLANTING-MACHINE.—B. C. 
tiac, Mich There is provision in 
tion for planting seed-potatoes, corn, beans, or 


Pon- 
inven- 


the like, an object being to furnish a prac- 
tically automatic machine, by means of which 
two rows may be planted at a time, with the 
hills or planting at uniform distances apart, 
and in which the seeds are—before planting— 
at all times in view of the person on the 
planter, so that should a pocket not contain 
sufficient seed, more may be manually placed 


therein. 


Of General Interest, 
METHOD OF INKING PRINTING-FILMS. 


B. Day, West Hoboken, N. J. Mr. Day's 
invention consists of a novel method of con- 
verting a transparent sheet of any suitable 
material into a surface-printing and Z 
medium, and then using this medium ty print 
the inked design carried by it upon a surface 
to be subsequently printed from, as in the 


or other surface printing arts; or 
inked inked print, on 
metals such as zinc, brass, which 
are to be subsequently etched into the form of 


lithographic 
to print an design, or 


copper, or 


relief plates. 


FILE FOR PAPERS.—E. Sressines, Spen 
cer, lowa. The object of the inventor is to 
provide a file arranged to hold a large number 


of papers, to permit of conveniently placing 


the papers in position on the file-loop or re- 
moving any one of the papers from the loop 
without distributing the others, and to allow 
eady detaching of the loop and its contents 
from its support or replacing the same when- 


desired to do s« 


ever if is 


B. Smart, Chicago, 
support is more especially 
attachment for windows for 
bottles, flower pots, boxes 
like articles, and it is 
convenient attachment to 


WINDOW-SHELF R 
I! This 
designed as an 
milk 
flowers 
permit 


window 


supporting 
containing and 


arranged to 


the window and allows placing the articles 
in position on the platform of the support or 
removing the articles therefrom. 


BUCKLE.—G. E. Rawson, Louisville, Ky. 
The object of the invention is to make a buckle 
and simple in construction, effective in 
and durable in use, and adapted to 
for all for which 
buckle can be used, and especially adapted 


strong 
yperation 
general 


be used purposes, 


any 
to be used on belts, saddle girts, trunk and 
skate straps, and in other connections requir 
ing a tight fastener. 


BAND-SAW GUIDE.—J. J. CaLLanan, Bt. 
Newfoundland It is sought in the 
present invention to provide a guide for a 
band saw which is as from friction as it 
is possible, and in which the band saw is held 


Johns, 
free 
in its proper position and which is inexpensive 


relates to 
and other 


adjust. It 
working 


to make and 


guides 


easy to 
used in wood 
analogous arts. 
DEVICE FOR 
BUSTS.—EF. T. PALMENBERG, 
This 
forms 


HEADS TO 
York, N. » 2 
display 
is to provide a new de- 
for conveniently, quickly and securely 
fastening the head of the bust of a display 
form without danger of disfiguring the ex- 
ternal appearance of the head or bust. 
MUSIC-LEAF TURNER.—4J. 
York, N. Y. The device is 
attached to a piano or similar 
to a music rack, and is adapted to be operated 


FASTENING 
New 
reference to 


improvement has 


and its object 


vice 


O'CONNOR, New 
designed to be 
instrument, or 


by foot pressure, thus leaving the hands of 
the player free at all times to operate the 
instrument, the parts being so arranged that 
the leaves may be quickly turned one at a 
time as the music progresses, or simultaneously 
turned back to a closed position. 
DISTILLING APPARATUS.—M. _ Luwopra, 


Manila, Philippine Islands. In this patent the 
improvement is in a distilling apparatus. The 
wash as it through the refrigerating 
column and the condensing cylinder, will con- 


passes 


dense the vapor from the distilling column, 
and the vapor will give up its heat to the 
incoming wash, thus gradually heating the 


same during its passage toward the caldron. 
TRAY FOR STEAMING YARN.—W. BE. 
Lyrorp, Thompsonville, Conn. The aim of this 


inventor is to provide a tray for supporting 


printed yarn during the process of steaming 
the same, with a view to fix the color, the 
tray being arranged to allow the steam to 


readily penetrate all portions of the yarn in a 
comparatively short time and to allow com- 
Pact nesting of a plurality of trays for steam 








ing a large amount of yarn in a small space. 
MANUFACTURE OF BLOCKS.—I. Lucas, 
Passaic, N. J. This invention pertains to the 
manufacture of cement blocks, artificial stone 
blocks and the like, and its object is to pro- 
vide certain improvements in the manufacture 
of blocks made from plastic material, whereby 
the blocks are rendered highly homogeneous 
and exceedingly strong and durable. 
FLUSHING DEVICE FOR WATER-CLOSET 
BOWLS AND THE LIKE.—L. W. Eae.esron, 
Appleton, Wis. The usual tank and supply 
tank are employed by the inventor. At the up- 
per end of the pipe is a valve casing in which is 
a nozzle or injector discharging water into the 
tank. A plug valve having slidable movement 
within the casing and movably connected with 


which is an actuating lever, through whose 
medium the valve is caused to open the 
nozzle outlet and again close it. A con- 


trolling member is employed for the lever in- 
termediate of which and a co-operating float 
are other members of special construction. 
The flushing devices are primarily actuated by 
the usual pull-chain. 

BLADE-HOLDER FOR RAZOR-BLADES. 
T. F. Curtey, New York, N. Y. The object in 
this improvement is to provide a holder for 
razor blades used in ordinary and safety razors, 
and to be held in stropping and honing ma- 
chines and other devices, the blade holder being 
arranged to hold a blade securely in position 
during the use of the razor, machine, or other 
device, and to allow an interchange of blades 
of different thicknesses. 

MOLD FOR ARTIFICIAL 
NELSON, Menoken, N. D. The 
reference to improvements in molds for form- 
ing building blocks of concrete, the object being 
the provision of a mold by means of which the 
blocks may be .readily shaped and so formed 
that a completed wall will have a continuous 
air passage or space from top to bottom. 

VESSEL.—J. McArpie, San Francisco, Cal. 
The principal objects of the inventor are to 
provide a structure which shall be safe, readily 
controlled, and efficient, the speed developed 
being high as compared with the power ap- 
plied. Propelling floats hold the hull clear of 
the water, entirely eliminating the pushing and 
dragging movement present when a hull is 
forced against the water by a small stern 
propeller. 

STORAGE AND COOLING VAT FOR MILK 
OR CREAM.—2Z. 8S. Lawrence, West Shefford, 
Quebec, Canada. The vat which forms the 
object of this improvement, is preferably of 
large capacity and of such construction that 
the milk or cream contained therein may be 
subjected to a slow or gradual cooling or be 
suddenly chilled, as desired; also providing for 
a thorough mixing of the contents, bringing the 
same to a uniform consistency before drawing 
it off. 

OIL-CAN.—A. F. Demory, Houston, Texas. 
The aim of the inventor is to provide a non- 
explosive can from which oil can be readily 
poured, and which will be air-vented and the 
pouring and filling means will render the can 
non-explosive by preventing the 
flame to the interior of the can through either 
the filling or dispensing means. 

WATER-COLOR BRUSH.—J. W. Hawk ins, 
Passaic, N. J. The intention in this case is to 
provide an improved water color brush more 
especially designed for use in making wash 
drawings, and arranged to enable the user to 
readily apply the color with one brush and give 
the desired gradations of tone with a second 
brush. 

NON-REFILLABLE 


STONE. — F. 


invention has 


passage of 


BOTTLE.—G. Fraser, 


Jersey City, N. J. A valve is provided which 
is automatic in action and so located in the 
stopper that it will be in constant communi- 


eation with the body of the vessel, but cannot 
be reached or tampered with from without, 
which valve acts to effectively cut off the sup- 
ply of air to the vessel while the latter is in 
an upright position, but wherein as soon as the 
vessel is tilted air will be admitted in more or 
less quantities ample to permit the ready flow 
of liquid from the vessel. 

FOOD PRODUCT AND PROCESS OF 
MAKING THE SAME.—F. H. L. CLarKke, Villa 
Bellerive, Cannes, France. The object of the 
invention is to supply an alimentary product 
which, besides having a high nutritive value, 
shall be cooling and very readily digestible, so 
as to be specially adapted for use as a diatetic 
in cases of dyspepsia. The ingredients afford 
all the essential elements of a complete food in 
a concentrated form, viz.: albuminous matters 
or proteids, fatty substances, and carbo- 
hydrates. 

TRUNK-ROPE FASTENER.—E. W. Carros 
and F. 8S. Barrp, Congress, Ariz. Ter. The 
device is adapted to be attached to trunks, 
boxes, chests, and the like, for tightening and 
holding the ends of a rope or cord used to 
firmly hold the trunk, box, etc., in its closed 
position. The object is to provide means easily 
applied to any container whenever desired, and 
which completely conceals and protects the ends 
of the rope, whereby the latter can not readily 
become disengaged. 

CHAIN.—H. T. 
chain comprises 


Currig, Chicago, Ill. The 
interlocked links, each pro- 
vided at the inner face of each end with a 
recess and an anti-friction metal filling the 
said recess, and conforming at its outer sur- 
face to the contour of the inner face of the 
end of the link. The chain is arranged to 
reduce the friction of the links to a minimum. 





CURRYCOMB.—R. F. Lawson, Effingham, 
Ill. Well rounded teeth arranged in alternate 
rows enable the operator to cover every part 
of the animal’s hide without pain or injury to 
the tender skin in such manner as to thor- 
oughly cleanse the animal of a!l dirt, dust, 
dandruff, dead hair, etc., with great facility. 
The comb should be moved sidewise over the 
parts and when drawn lengthwise through the 
mane and tail will most effectively comb the 
long hair. 


Hardware. 

FILE.—H. Gerraz, Schenectady, N.Y. 
The improvement refers to that class of 
files in which the teeth are composed of 
a series of cutting blades clamped together 
in an angular relation and adapted to be 


readily sharpened when dull. The object is to 
improve the files, especially in the matter of 
providing for the deflection of the blades in 
an effective manner. 

NUT-LOCK.—R. D. Baker, Las’ Vegas, 
Nevada. In the operation of this nut-lock, the 
nut is turned upon the bolt the required dis- 
tance. The end of a lock is then inserted in 
the longitudinal groove of the bolt, until the 
shoulder at the end of the cut away portion 
is in engagement with the outer face of nut, 
at which point the transverse end of the lock 
will be in engagement with one of the grooves 
of the nut. 





Heating and Lighting. 

HEATING-STOVE.—-W. HeverMann, Seda- 
lia, Mo. There is provision in this stove for 
a relatively large heating surface, a long flue 
or passage for transverse of the heated gaseous 
products of combustion. The stove occupies a 
relatively small space. It comprises a com- 
bustion chamber and a superposed heating 
chamber connected and supported together 
from the top of the downwardly extended flues 
or pipes, the latter serving practically in the 
place of legs or other usual form of support. 

EXPANSION-TUBE.—O. 8. Pepersen, New 
York, N. Y. The aim of this invention is to 
produce a heating tube having a form en- 
abling the same to take up the expansion or 
contraction of the tubes longitudinally, tending 
to make the joints leaky and otherwise de- 
fective, without affecting the joints at the 
ends of the tube. It relates to heating tubes, 
such as used in boilers and feed water heaters. 


DOMESTIC AND INDUSTRIAL HEATING 
APPLIANCE.—C. J. Roux, 85 Route d’Auber- 
villiers, Pantin (Seine), France. Complete 


combustion of fuel is effected by this invention 
and all heat furnished by the products of com- 
bustion The general arrangement 
of the apparatus permits of raising the reigni- 
tion chamber to and maintaining it at a very 


is absorbed. 


high temperature, producing the reignition of} 


the dead combustible products still contained 
in the products of combustion. 

APPARATUS FOR CONSUMING SMOKE 
IN STOVES AND FURNACES.—C. J. Rovwx, 
12 Rue Doudeauville, Paris, France. The in- 


vention has reference to apparatus for consum- 
ing smoke in stoves and furnaces and is ap- 
plicable to domestic and industrial heating ap- 
paratus of all kinds. By its means complete 
combustion may be obtained and absolute con- 
sumption of smoke, whatever the nature of the 
fuel may be, as soon as normal conditions have 
been established, even with the softest coals. 


Household Utilities, 

SKIMMER.—J. F. Irspy, Baltimore, Md. 
The skimmer is provided with a dished bottom, 
and at the upper portion of the bottom with 
an opening through which grease and other 
surface portion of soup may pass to flow into 
the bottom and be retained by the rim of the 
skimmer in the use of the device. In connec- 
tion with the dished bottom the inventor pre- 
fers to provide a bell-shape flange at the base 
of the rim, and extending outwardly to in- 
crease the surface acted upon by the skimmer. 


Machines and Mechanical Devices, 
POWER-TRANSMISSION MECHANISM. 
F. Sepivy, Globe, Ariz. Ter. The 
relates to a former patent granted to 


invention 
Mr 


Sedivy. The present has among objects to 
provide means whereby the stroke of the ma 
chine may be varied. An important feature 


is the provision for adjusting the position of 
springs so the stroke of the traveler may be 
varied by reversing the rockers at different 
points, and he prefers to make the means for 
supporting the opposite sets of springs inde 
pendent so they may be independently shifted 
to enable reversing of the detent devices at 
any position. 


MECHANICAL MOVEMENT.-—A. Linpsay 
and J. Mernert, Davenport, Iowa. The im 


provement relates more particularly to that 
class of gearing designed to convert the rotary 
motion of the power shaft into alternating 
motion in the driven shaft. The principal 
object is to provide a gearing in which the 
reversal of the direction of the driven shaft 
is accomplished quickly and with the minimum 


amount of friction, the mechanism being 
easily operated. The gearing is particularly 
designed for washing machines. 


PICKER-STICK CHECK. N. VAILLAN- 
court, Lewiston, Maine. In this instance the 
invention refers to looms, and its object is to 
provide a check arranged to insure an easy 
impact of the shuttle on the picker stick, thus 
preventing breaking of the filling, and to re- 





duce the liability of the breaking of the picker 
stick and picker straps to a minimum. 


WORK-GAGE.—-F. M. Cuarpmayn, R. W. 
CuapMan and H. W. CHarMan, Oldtown, 
Maine. The invention relates to a work gage 
intended especially for use in connection with 
wood working machines, particularily with cir 
cular saws, the gage being mounted on the 
saw table and adjustable toward and from the 
line of the saw so as to gage the width of 
the material sawn 


EXERCISING APPARATUS.—-J. J. Cooper, 
New York, N. Y. The object of this inventor 
is to provide an apparatus arranged to produce 
an exceedingly healthy action of the 
members of the human body, notably the 
cles, intestines, and other vital organs, with a 
view to invigorate the body and to cure con 
stipation, to reduce obesity, etc. 


PASTING-MACHINE —J. H. Tarsmen, New 
York, N. Y. The machine is more especially 
designed for pasting sheets of tissue paper or 
other material together to form 
such as bells, festoons, lamp shades, and like 
articles, the arrangements being such that ae 
large number of sheets can he quickly and 
accurately fastened together without ek!lied 
labor. 

CORN-POPPER.—G. B. Youna and J. H. 
Younes, El Paso, Texas. This corn-popper 
device may also be used in roasting peanuts 
and chestnuts and as a cooker generally 
Primarily the inventor's object is to 
for the cooking, roasting, ete., preferably by 
electrical means in a manner that the same 
may be carried out uniformly and also provide 
for the automatic release of the corn from 
the popper should the pan fill to overflowing. 
The Messrs. YOung have also patented a 
corn-popper in which the subject matter ‘ of 
the present application is directed to improve- 


various 


mus 


ornaments, 


provide 


ments in corn-poppers divided from their co 
pending application formerly filed It is alse 
not limited to the particular use of popping 


corn, as it may be employed in roasting pea 
nuts, chestnuts, and as a cooking device gen 
erally. 

STICK-FEEDER.—-W. H. Watpron, New 


Brunswick, N. J. The invention pertains to 
drying machines, such as used in the manufac 
ture of wall paper and the like, and 
pose is to provide a feeder arranged for prop 
erly spacing the sticks used as 
hanging up the freshly coated or printed paper 
for drying or other purposes. 
CARTON-FILLING MACHINBE.—R. Sonxper 
MAN, Buffalo, N. Y. The invention comprises 
for moving a carton into 
to be filled, means for forcing into the carton, 


iia pur 


supports in 


mechanism position 


while in stationary position, the material to 
be filled into the carton, and mechanism for 
removing the carton after the filling thereof 
While the present invention may be wsed in 
carton making machines of various kinds, Mr 
Sunderman preferably employs it in a ma 
chine such as described in his pending app! 


cation formerly filed. 
COAL-MINING DRILL-POST.—P 
Pittsburg, Kan. One of the 
instance is to provide means for determining 
the course the driJl takes before the 
firmly set and to save work and time: 
is to prevent the post from giving way 
soft or infirm bottom; 
firmness and obviate wabbling 
another afford facilities for 
of threaded box; another to facilitate changing 
drills and removing borings from drill hole: 
and lastly, to afford means for attaching 
threaded boxings of various types and makes 


RoMMas, 
objecta in this 


post is 
another 
when 
set on another is to 
secure motton ; 


is to adjustment 


LOADING APPARATUS.—E. Rosenva.n, 
Salt Lake City, Utah The coal or grain to 
be loaded passes down a chute upon the cir- 


cular table, which is rotated by a shaft Ro 
tation of the table or hopper throws the grain 


from the side thereof, into different parts of 
the car, and by adjusting the inciination of 
the table to the carriage, and the position of 
the shield, the grain may be thrown up or 
down as desired. Any suitable mechanism 
may traverse the carriage upon the track 
FIRE-ESCAPE.—G. J. Pirrs, New Yerk, 
N. Y¥. The invention refers to improvements 


in the portable type, or that class placed in a 
room near a window, position 
for instant use, the object being to provide a 
device automatic in its braking or retarding 


80 as to be in 


means, when used under a certain condition, 
and under control of a person when under 
another condition 


SAW-SWAGE. J. HANCHET?T, Sheridan, 


Mich. The invention comprises in a saw 
swage, in combination a block having a chan 
nel in the under face adapted to receive the 
edge of the saw blade, an anvil mounted m 
the block, a swaging device attached to the 
block and co-operating with the anvil, a lever 
actuating the device, a brace rotatably mounted 
in the block having an arm engaging between 


the teeth of the blade and having a second 
projecting into the lever’s path and constitut 
ing a stop therefor. 

MACHINE FOR VARNISHING EYELETS. 

I. W. Gites, New Bedford, and C. W. Torey, 
Fairhaven, Mass. These inyentors have found 
that a flat brush arranged to revolve in a 
plane parallel to the face of the eyelets ie 
entirely effective in distributing varnish with 
uniformity. They employ two flat annular 
brushes arranged to revolve in opposite direc 
tions. Whereby the distribution is distributed 
more evenly than by a single brush. 
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VEEDER MFG. CO. ‘ower transmitting device or mechanism, . 
18 Sarsrant St. eet hoy St, op 1135 miles 
Hartford, ‘ oun. Presser foot lifting mechanism H H i i in twenty-four hours 
Tach ae ly a ty | Preane & stems controlling apparatus for : me The watch by which the hour-to- ee i] ° h i 
ape | —.. : Sa ne battery, T A. Edi —— hour progress of this remarkable age JJ m1 es In one our f 
—— | son = oo. is timed. 412 il 1 f 
. . ~ + , Primary battery E lite 858,391, m1 es In | 
DOUBLY SURE IS THE SPARK || Printing and cuabossing soem Wb. kobe Used by men of action—women of . h ‘ ° ; 
ented, wanted. ote ‘Gen, “2. Mdlenetes initiative—people who don’t stop. elgnt consecutive i 
Hatters ¢ harger, A dynamo fs printing — ov. Seon... An ELGIN WATCH is the favorite hours—are all ; 


Pump, P. A. Myers 

Pump, H, & E. Nagel 

r Pump, oil, C. F. W. Manzel 
n Pump plunger, A. Bentz 

ur car or boat Pump, vacuum, J. J. Mullan 


of the punctual—a companion of ideal 


habits. Grades differ—prices differ, world records. 





heeps the batteries always charged 
and read rompt service. W 
1 f Writ 


and dust pr e 
Bulletin B-1. Specify this ou 






according to jewels and metals. 














The Dayton Electrics! Mfg. Co., 8 St. Clair St., Dayton, Ohio Pump. water preseur ‘alr - E Cobb. .. 858,957 The G. M. WHEELER GRADE 7 
eae ae machine, jacquard card * . ona.ane ELGIN ie moderate in price, with a wo 


Puzzle, J. W Fulkerson -»- 858,712 ice. d b 
Quill feeding mechanism W Trimble.... S58 487 fame earned by youre of oe indaace For Runa outs 


Pipe Cutting and Threading Machine 
Rail bond, T. C. Folsom 859,066 “The Watch that’s Made ; 
: ; . also made 


Per Either Hand or Power 





S58, 861 






. eo reguler hand machmne supplied Rail brace or clamp, W. B. Dunn ei 
5 j pin t stonhath ene as Rail erces tie, H kk Myers .. : ; for the Majority.” 
1 vork ‘ r ar) power Rall joint, A ( Kerriso R58, € 9 p e 
; for Rail ans i Welksanter ‘** §58°773 Adjusted to temperature—with 17 perfect scores 
os & Seas Rew Rail joint reinforced angle bar for, B. ; 4 H ° bd 
tor hen 2. ‘ g ‘ 858,774 jewels and micrometric regulator. in this severest 





Rall splice, W. H. Lewis 


ELGINS of equal grade and 








price list free on appiicat 
Rallway nehor, H. R. Cooper, 8 . . — 
THE CURTIS & CURTIS CO. Railway brake, J. Quist ......... reasonable price for women—desir- of all tests—798 
§ Garden St.. Bridgeport, Conn Branch Office, 60 Centro M., B. ¥ N.Y. | Railway frog, A. A. Strom 





able new models. miles 


ELQIN NATIONAL WATCH CO., 
Elgin. ll. 


Only 25 
miles less 

than former 
world’s record. 


Railway frog, Odenkirk & Pfundstein 

Railway frog guard, G. W. Gard 

Railway, pleasure, J. ( Reckweg 

Railway rail support, A. J. Harms 

Railway switch, F. L. & A. Bille 

Railway switch, W. W. Miller ° 

Rallway switch operating mechanism, H. 
Raymond 

Railway tie, EB. ¢ Inderlied 

Railway tie, A. 8S. Petrie 7 

Railway tie and spike, E. ©. Inderlied 

Railway tie, metallic, A. M. Baird 

Railway traffic controlling apparatus, C. 

Coleman 
Railw ay trains, reil spread detector for, 





WORK SHOPS 9. 


od and Metal Workers, with- 
<: —s power, equipped with 
BARNES FOOT POWER 
MACHINERY nam. 
aliow lower bids on jobs, and give 
greater proft on the work. Machines 
eent on trial if desired. Catalog Free. 
wW.F & JOHN GARNES co. 
Established | 
1989 Ruer Sr Rocarono he 














$2,800 





2 Railway vehicles, method and apparatus for 
WIRELESS TELEGRAPHY. ITS PRO- sutomatically turning nd, S$. En- 
gress and Present Condition are w . 
TIVIC AMERICAN SUPPLEMENTS 


Le: | i{FuS. LANO, 1393. 1381 ie » 1432: icon 








manufacturing, Brokamp & 





3i. Pri ice 10 cents each, by mail “Munn & Hammerstein in 5 
v1 Bre adway, New York City. and all newsdealers. | Razor, safety, D. E. Goe Mec > mt Fad in any way, ex- “¥ 
Reamer, C. W. H. Potter eee changed for new one at your jeweler’s or haberdasher's. Model “K,” 6 cyL, 40 H. P. 
JA G E R Marine a le clamping device, W. H bees 858,890 Booklet on Request WRITE FOR CATALOG and address of your 







Krementz & Vo., 77 Chestnut St., Newark, N.J. nearest Ford agent or branch. 
FORD MOTOR COMPANY 
270 Piquette Avenue, Detroit, Mich. 


* Reel clamp and finger grip, combined, B. 
4-Cycle Engines R. Letterman -++» 858,881 
Skillfully designed and weil —_ for artificial lights, shade, C. C. ennset 
built. Single lever control, com- . 


” atic “ reste: Refraction, apparatus for testing errors Ai C l d P. 
bining automati carburettor of, G. A. Bahn ‘ +--+ 859,087 if- 00ole ower 
















































with rk ivance. Develops ceane x . ¥ 
wide speed range and fellability | Reinforcing bar, H. E. White ......5..) 858,693 HOME MADE DYNAMOS. — SCIEN- 
under most trying conditions| Reverse mechanism, A. C. Fitz ..........+ 858, 447 umping é TIFIC AMERICAN SUPPLEMENTS 161 and 600 contain 
Sizes $to@h. p. Send for catalog. | Reversible motor, BE. J. St. Croix......... 58,635 gy articles with ful) drawings. Price 10 cents 
CHAS. J. JAGER CO Ring. See Finger ring each, mail. Munn & Company, #1 Broadway, New 
+ oe . Riveting machine, O. C. Pendleton......... 858, 7 51| of N k York pi and all newsdealers. 
| No water to freeze, o tan 
281 ton ~ cor — St.,| Roach trap, A. G. Jacobs 58,604! or »ipe in the way. Gasoline erence 
joston, aes. Road cleaning and improv ing appar atus, | a ae & 
- =o 499| in base of engine. No tank , 
Smal 858,422 Ps 
A t W t S h Rock dritis. elt for supplying explosive *#"\ to leak or pipe to connect. BORATED e 
. y se 5a4| Simple in construction, less TALCUM 
HH] iC d er HH] vapors for operating, 0. C. Duryea.... 858,586 ’ 
Roof construction, R. W. King 858,459 | Working parts than any other A 
Most economical, reliable and ficient. Roofing chart, J. Vittitoe 858,491 | engine made. Maximum re- f 
you bave running water the Niage Rotary engine, A. W. Mowry ‘ 858,617 sults at minimum cost. i 
ines will elevate % feet for eac Rotary engine, W. K. Austin 858,778] Let us send you ful: details. 
foot - fal! obt ainab te en spring, Rotary engine, Pollock & Leibenguth 858, 906 ‘ peti ' 
brook, or river, delivered to any Rotary engine, W. J. Jones ‘a 859,068 AIR-COOLED MOTOR CO., Lansing, Mich. t 
distance. Write for catalogue. Rotary engine, G. J. Wedell . 858,158} - — ss i 
r ‘ Rotary engine reversible, L. Csaka ° 859,169 ‘és [tH ; 
Niagara Hydraulic Engine Co. Rotary explosion engine, C. J. Rousseau.... 858,912 | 
140 Nasean Street, N. Y Rubber goods, apparatus for vulcanizing, T. H 
' +N. ¥. Midgley : eu hea taken t 
. =i Rug with fringe, woven, W. T. Smith.... 859,129 ” . ate < "eon . a 
Manufacturers should investigate the Ruler J. i Bar tels . ceseececseeeeses 858,498 dat tee ——. ; 
B. F. BARNES MACHINE TOOLS | Bunning gear, T. A. Gray ees eee pay a etc. Can be washed. For sale by all 
before placing orders. The Tool her ne wo. & wr ae lesa ahai ee: 858,99 dealers in Photo Supplies. Or sent to any 
iustrated ts our Winch Drill, and we [~~ —beeiaeppleecies : address on receipt of 25 cents. Sample on 25 
hy ’ _a ® | Safety pin, G. von Hahn Satin Free. GERHARD MENNEN COMPANY. Newark. NJ. 
save many Other sizes to make a very | Sand tray. I K. Miller 
complete line, including Multiple Spin- | sap and gum extractor, J. T. Gilmer CHEMICAL ART CoO., 





die Prilis. If interested in the latest | soch cord fastener, H. M Altick 
Tools for reducing costs of production, Harrisor 
let us tell you what we have. Ask for |...’ . lamp, J. V Douglas 

Ay $ ’ d F 
Catalog 8. Saw set, J. H. Stuke 


263 La Salle ) Street, Chicago 


THE “‘LEADER.” 


14 H. P. Gasolene Auto-Marine Engine 


L 












Nickel-piate 


Wizard Repeating 





6. F. BARNES CO. Rockford, Wl. | Saw set, F. Krabenbubl song , 
Pat'd Built like a watch, Beautifully Finished. Accu 
European Branch Saw setting machine, H. A Avera mow Commsusted, Ekin, Sheen, Reliable, ond 
149 Queen Victoria St., London, E. C. Saw table gage, Spencer & Wildrick wg | Ac eno operation.” Suitable for launches 
Sealp applicator K romayer 5 to 19 feet in length. Price complete, 
Scouring table, G. Bernhardt S| mami the most vielous ht ne #75 net, no discount. Thoroughly guaranteed. 
wyith 7 Perfect Speed Control. Complete descriptive Cata- 





fectly safe to car thor anger of 
leakage. Fires and recharges by pulling the trigger. Loads 
from any bic -_ 1. No cartridges required. Over 6 shots in one 


log upon application, Manufactured by 


CLAUDE SINTZ, 





; Screen, W R. Cunningham ; ; ees 
SP RK I Ss Sealing cap for packages, O. Magnussen... 
Self-reles « hook, H. J. Summers...... 
























































aa Sewing machine folder, A. H. DeVoe.. . 858, 709 loading. All dealers, or by mail, 50e. Rabber-covered holster, Se. extra 
r ~ Se y ac ‘ ‘ ch, G bre ich. 
their Consiruction Simply Explained wing machine, hemstitch, Koblbren- 704 | Parker, Stearns & Co., 226 South St., Dept. G, New York ,292 S. Front St., Grand Rapids, Mich 

Sclontific American Supplement Sewing machine spool holding attachment, i 
160 describes the making of a 14¢-inch spark Cc. J. Woodward . 858,934 
oil and condenser. Sewing machine stop motion mec hanism, Cc a . 

Scientific American Supplement , BE. Ongley ; caine 859,008 . - 

1514 is you how to make a coil for gas- Sewing machine and the like, feeding a ¢ a 100-il 4 ire 4 
engipe ignition. a mechanism for, J. A. Rhoult eeece 858,539 

Scientific American Supplement _——. —— a htt at ot agg 859,131 
1522 expiains fully the construction of . “ ii etn dace - y 
j pn coil cou auatineaen for gae-engine Szezerbicki ........ or epeimeeseesets 859,148 In the following ScrENTIFIC AMERICAN SUPPLEMENTS, the well-known wireless telegraph 
ignition. ae Fee ow 1 - G. _— = pier: oil. 858,550 expert, Mr, A. Frederick Collins, describes clearly and simply, without the aid of mathematics, 

Scientific American Supplement J) shart guard, swinging, F. Banning....... 858,557 the construction of a 100-mile wireless telegraph outfit. Complete drawings accompany his 
1124 describes the construction of a 6inch 8 > shing achine. W. J. Mun- a 

A Shafting finishing m ne, o «a un- descriptions 
spark coil caster ‘ os . . 859,003 " P ‘ 

Scientific American Supplement Sharpener for planing machines, wv per The design and construction of a 100-mile The adjustment and tuning of a_1oo-mile 
1087 gives « full account of the making of eutter head, C. W. H. Blood --. & wireless telegraph set is described in ScrEN- wireless telegraph outfit is discussed in ScIEN- 
an alternating current coil giving a 5inch Sharpener tool, A. M. Parker TIFIC AMERICAN SUPPLEMENT 1605. TIFIC AMERICAN SUPPLEMENT 1624. 
spark Shearing machine, A. M. Castle... The location and erection of a 100-mile wire- The theory and action of a 100-mile wireless- 

Scientific American Supplement Shipping case, collapsible, M. B. Tynes 858,48 less telegraph station is described in Scren- telegraph outfit is explained in ScIENTIFIC 
1527 describes a 4inch spark coil and cop- J} Shock compressing device, J. M. Schebler.. 858,620 TIFIC AMERICAN SUPPLEMENT 1622. AMERICAN SUPPLEMENT 1625. 
lenser Shoe tongue support, B. PF. Thomas......-. 856,051 In SCIENTIFIC AMERICAN SUPPLEMENT 1623, The management and op«ration of ship and 

scientific American Supplomons Shoes, tack puller and lifter for lasted, C. 859.107 the installation and adjustment of a1oo-mile shorestations is clearly set forth in ScrENTIFIC 
1402 gives data for the construction of coils I]... Pym “wr meres 858 443 wireless telegraph station is fully explained. AMERICAN SUPPLEMENT 1628. 
of » definite length of spark Shuttle, self-threading, J. B. Daudelin..... $08,448 

: Sifter, gyratory, J. Warrington ....... -- 850,996 These six articles constitute a splendid treatise on the construction, operation and theory of 
The above-mentioned set of seven papers J| Signal or alarm, B. F. Campbell.......... 858,571 ati ad et , : fe 5 Sor Go conte, 
will be supplied for 70 cents Signaling apparatus, electrical, A wireless telegraph instruments. The complete set will be mailed to any address for 60 cents. 
tled ‘ ~~ . gasbeapmeres= ne aye Single numbers will be mailed for 10 cents 
Any single copy will be for 10 cts. singe — f Beever ‘tion of cementi- . Order from your newsdealer, or from 
MUNN @ COMPANY, Publishers . tious material, treatment of blast fur- 
[361 Brondway New York | nace, B. Bruhn . -- sso.108|f MUNN @ CO., 361 Broadway, New York, N. Y. 
Slug and slot, J. G. Ames. ees . 859,032 














Swe Cnarsenty ACTIN 


oT eae Peete! 


JuLy 13, 1907. 





SORE THROAT 


To prove the Efficiency of 


Hydrozone 


to — Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to anyone mentioning this paper 
aud sending Io cents to pay postage 
ind packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by.leading physicians. Not 
genuine without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug- 
gists. 


Ecole Centrale des 
(France) 


Chemist and Graduate of the “ 
Artes et Manufactures de Paris 


Dept. U, 63 Prince Street, New York 


=> Wooden Tank 


Any Size or Shape 


Steel Towers 
Height 






















Any 
The Baltimore Cooperage Co. 


MANUFACTURERS 
BALTIFIORE CITY, MD. 
CATALOGUE 
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Torpedo Swimming Jacket 


Non-absorbent vegetable 
fibre, covered with special 
waterproof material. Will 
not water-log. Will float 400 
pounds live weight. Sample 
prepaid mail, 90 Cents. 


CHICAGO FLAG @ DECORATING CO. 
2 to 2 to 10 1 Fulton Market, Chicago 








RE 8 I OR MR EF 
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OF AERONAUTICS 


A Monthly Journal devoted tethe Ad- 
vancement of the Science of 
Aerial Navigation 


Ernest La Rue Jones, Editor 
SUBSCRIPTION RATES 
America, $3.00 Foreign Countries, $3.50 
142 W. 65th Street, New York 
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COMING GOING 


wr 
Atways UsE 














NO DIRT 
“MO CINDERS 


NO DUST 


NO SMOKE - |} | 


{GEO.J. CHARLTON), 
Gevena. PASSENGER AGENT) 











! How to Build a 5 H.P. 
(Gias Engine at Home 


In SCIENTIFIC AMERICAN SUPPLEMENTS 
1641 and 1642, E. F. Lake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home. Com- 
plete working drawings are published, 
with exact dimensions of each part. Price 
by mail for the two Supplements, 20cents. 


Order from your 
MUNN & COMPANY 


























newsdealer or from 
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361 Broadway. New York 
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Scientific American 











Oa scam ate et 

Smelting, F. T. Snyder ........... 
Smelting furnace, F. T. Snyde 
Smoke consuming furnace, C. 

WOR BMGMED .cscccdcsccccesseseccccsces 
Snow plow, J. W. Mowbray 
Spade, B. O. Pratt ....cccreescesesesceees " 
Spark gap apparatus, W. W. Massie... 859,002 
Speed changing mechanism, C. J. Reed.... 858,754 
Spinning head, BE 66660 ccdscvece 648 
Spring motor, B, A. Reeves...........0++. 858,625 
Spring wheel, P. J. Neate..... . 858,412 
Spring wheel, E. L. Morgan.. . 858,817 
Sprinklers, closure for automati ° 

BHOFE ccccccccccccccsescccsccccccvcecs 858,832 
Sprinklers, means for making atruts for 

automatic, G. I. Rockwood ........ +. 858,541 
Squase, F. G. WeOGd 0c cccceccsconcccccscs 858,791 
Stacker, pneumatic, J. B. Schuman........ 858,630 
Stair gage, aes: ctdudccs de ced 858,431 
Stakiog Geel, Bs &, «eGR. cccccvcvcsssccss 858,876 
Stamp hand, M. J. O’Farrell.........; .. 858,619 
Stamp mill, ore, J. E. Brooks.......... . 859,044 
Starching machine, A. R. Gustafson....... 859,068 
Btoaws. SHEE,. Te, WORBAG ccccceccccusccces 858,423 
Steam boiler, HB. ©. Vogt....cccvccccce 859,155 


Steam generating apparatus, W. 


Steam joint, 


Steam meter, T. G. E. 


858, 656 
859,085 
.. 859,088 


Cc. H. Atkins 


Lindmark...... 











Steel wheel, pressed, W. Nice, Jr. ° 859,009 
Stocking, waterproof, J. 1. Mullen 858,665 
Stone mold, artificial, O. Dougherty, et al. =. 502 
Stone structure, hollow, A. Argeloro 858,939 
Stopper. See Bottle stopper. 

Stove, J. A. Breen TT er . 858,790) 
Stove, W, B. Mimnmael oc. cdsccseccces oe 858, 872 | 
Stove, portable, Walker & Faulding....... 859,030 | 
Strainer and clips therefor, H. G. Porter... 369,106) 
Straps, reinforcer for flexible, 8S. T. Rob- 

GUO Seomsdoeesecansbece shee etercesasee 858,627 
Street sweeping machine, C. Bly.......... 558,946 
Stuffing boxes, universal ; mm "aliiaiiie nt 

i 1s PD w6ic a acsqkae dats . 858,407 
Suction box, anti-friction, F. M. Chapman. 859, 167 | 
Support, W. B. Oliver ...cscscccs 8,819, 858,820) 
Support, adjustable, W. B. Oliver......... 858, 821 | 
Sweeping purposes, composition of matter 

to be used for sanitary, L. & H. Nie- 

i ee er re Oe ae 858,413 
Swing, circle, nee & Dunlap........ 858,960 
Switch stand, H. WEIET occ sccccce . 858,445 
Talking machine, Rabe & Kamrath....... 859,180 | 
Talking machine sound conveying tube, R. 

is DONE. -Cehcadetgd dvbiecds cate onees 859,165 
Tank apparatus, soak, G, J. Meyer........ 858,740 
Target, UNE 6s alin eG 84940 ves o¥e 
Tedding machine, H. Bogelmann .......... 

Teeth, securing dowel pins in artificial, J. 

EEE TE SOE re 
Telegraphy, space, 8S. Cabot .............. 
Telephone and telegraph instrument, com- 


bined px 


Telepbone attachment, W. H. 
exchange, C. A. 
exchanges, 
’ M. Storkerson 
Telephone e 

Sweet 
Telephone 


Telephone 
Telephone 


for, C. 


Teley 


yhone re 


Telephone s 


Telephone system, E. B. 
Telephone transmitter, 
R. Knabenshue .. 
attaching and releasing 
Graham 
Thill coupling, D. W. 
Threshing machine feeder and band cutte r, 
A Wilson 
Threshing machinery, 


Tent, 
Thill 


A. 








in, Anderson & Quesnell 
Ticket box, safety, A, Ross........... ée 
Ticket receiving box, I, Fluegelman....... 

Ticket slide clip, O. W. Marsh....... 

am Se Gy DOP: whsdctvescs 

Tie and rail clamp, J. B. Hinehman. 

Tie plate, 8. Clary ...... 

Tile mold J Swenson. ° Ss 
Time switeh, automatic, H. H. Churehill. . 
Tin can, H, N, Berton $6000 We pee ee eneaks 
Tin from tin ores, extracting, H. Branden- 

ES bene bnsenaweth feseeoeds katecess . 850,184 
Tire, E. Kempshall_ 

859,069 to 859,073, 859,075, 859,078 
Tire armor, BE. Kempahall. .....:<ccccccccee 859,074 
Tire case, sparc, A. H. Kinder............ 858,458 
Tire bolaer, spare, C. W. Warner 858,769 
Tire protector, E. B. Stimpson... .. 858,424 
lire section, composite, E. Kempshall.... 859,076 
Tires from wheels, device for removing, R. 
oe , MT ee eee do veccevne 858,449 
Tires, making, E. Kempshall....... 859,077, 859,079 
Denmeer, ©. HB. Ee. BGRMGs vices cccccccscce 858,937 
Tobacco clipper, BE. F. Palmer.......... 858,531 
Tobacco smoking pipe, W. C. Marshall. 858,737 
Tongs, can, A. A. Potterf -+++ 858,907 
Tongs, tet, TR. Bey. WE s cccccicvces -..+ 858,492 
HE Wie ls Ms nsenascccececes 859,140 
Tonsillotome and like instrument, R. 

‘aylor Pe PES Be para . 859,150 
Tool, compound, NS re 858,618 
Tool, electrically heated, W. G. Clark..... $58,955 
Tool, fluid pressure operated, C. H. Johnson 858,398 
Tool handle attachment, F. P. Newley.... 859,006 
Tool holder, cutting, F. H. Hummel....... 858,985 
Tool post die holder and adjustable thread- 

ing die, combined, A. Thompson....... 858,485 
Tooth, artificial, J. Ramsperger ........... 858,828 
Top, spinning. H >. ws cc cccesece 5 
Totalizer, Frydmane & Chambon 
> Ul Gh WEN sthoeddevacéeesudenceeds 
Toy hod, J. A. Weitzel. ee ececccccccecs 
Trace holder, T. Thompson WITTTTTiTTt try 
Track switch, J. A. Meredith............0¢ ’ 
Teeexer Bat, 3. A. Ee OCObWeccccccccecsece 58, 
Tracker board, J. Binnig ........ oe 5 
Transfer mechanism, H. A. Farrand 858,863 
Transmission, wireless, H. A. Yarnell. 858,554 
Transportation system, F. S. Smith 859,018 
Transportation system, electric, F. 8. Smith 859,019 


Trap. 
Trap 


MeCloud £600 44946.040N6s 06 oulsne ° 
Trolley pole controlling device, W. Lile... 
Trousers stretcher, E. P. Dorward...... 
mrece, Bebe & Darbess ssiweevecesesees 
Truck, baggage, W. P. Ke nnedy cocesecccce 
Trunk, wardrobe, J. J. Canman............ 
Tube making machine, E. Hae fe ly. oases 


Turbine, elastic fluid. C. W. 
Turbine, elastic fluid, G, Dalen 
Turbine governing mechanism, 
Turbine, steam, 8. " GUE vecsescoerveces ’ 
Turbine, steam, P. J. Hedlund............ 858, 69 
Turbines, gate moving mechanism for a 

series of, F. Ellicott .....cc.sce::; .. 858,800 
Type bar, F. H. Richards............ . 858,756 
Type bar blank, F. H. Richards 858 
Type cabinet, revolving, Till 
Type distributing machine, A. 


See 


and target 


Typesetting 
Typewriter 


J 


Typewriter case, J. B : 
Typewriter shifting mechanism, J. B. 


B. V 


Tyrewriting 


bined, W. . 
Typewriting machine, C. A. 


Typewriting 


Unmebretia, 6. E, DUMORE ...ocecccccccceccee & 858.967 
Umbrella, folding, F. G. Minor............ 858,527 
Umbrella hanger. W. 5 «i as daniel 858,842 
Urinals, disinfecting rece ‘eptac le for, Sprague 

Se. SEE. dns o0Stn As babbe chase cee genes 859, 183 
Vacuums, means and apparatus: ‘for pro- 

ducing high, F. Soddy 859,021 
Valve, R. R. Lamb ......... - 858,401 
Valve, W. E. Barnes 858,497 
Valve, S. A. Whitehouse 858,771 
Valve, H. P. Tippett .......0..0005 .. 859,152 
Valve, air, [. TE. BROMOGP... svcccececcscccce 859,139 
Valve and stop cock, combined check, I. 

= /PROTREBOE § coscedeccacvacsecsseccee 859,145 
Valve boxes to combustion engine cylinders, 

fastening water cooled, Willmer... 859,161 
Valve device for air brakes, multiple, 8. 

GE. 5 64.6-66.600 60cctbnlacotndedessdes ae 858,954 
Valve, duplex blow off, G. L. Jones........ 858,987 
Valve for pumping engines, C. H. Johnson 858,397 
Valve, gas saving or pressure equalizing, 

We, OED. inc codeVaqense (0aseveeesncsbe 858,442 





rtable, F. W. Medhburst........ 
Stinson...... 


. 858,363 








Anderson.... 
system for party 
: 858,767 


858,836 | 
attachment | 


. 858,775 


xtension appliance, B. W. 
" ; night serv vice att 
E. Ackerman .. 
ceiver holder, H. 8, 
tand, W. B. Oliver 


arm 





i 


Holland & Kauser.. 


Copeland...... 


cylinder tooth for use 





‘!/ FORTUNE: 















If you know anything about 
Penny Arcades, you know they 
are tremendous money carners 
and require very little personal 
attention, Why work long 
hours at small wages when by 
the investment of a limited 
amount of money you can en- 
gage in a business which knows 
no failures, and which earns 
anywhere from 100% to 500%. 


Our Book on Arcades 
is acomplete encyclopedia on the sub- 
ject. It tells how to open and operate an 
Arcade and answers every possible question 
relating to them. Sent FREE for the asking. 
Just sign your name tn the space below, tear out and 
send to us today. Mille Nevelty Co., 118A Mills 
Bldg., Jackson Bivd. and Green S8t., Chicago 


Address. . iiishbads saptenvewhsnenrs 00000 , 














EE. $60 7 


SELLS ron "SG 


GILSON MFG. CO. 100 








PSu USE GRINDSTONES ? 


{f 80 we can suppiy you. Ali sizes 
mounted and unmounted. always 
kept in stock. Rememoer, we make @ 
specialt yor selecting stones for ali spe- 
cial purposes. Send for catalogue “1” 


The CLEVELAND STONE CO, 
2d Floor, Wilshire. Cleveland. 0. 








COSMOPOLITAN 


A citizen of the world. The 
best, cheapest and prettiest in 
the world. Bought by the world 
and run all over the world. 


CAS D. W. May dork _satomebite Mfg. Uo. 
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PORTABLE GASOLINE — 
Submerged Propeller 


Attached and detached ANY BOAT “in 
a jiffy.” Can be raised and lowered to 
ran in shaliow water. rgest, most 
ractical, most powerful. Entire Onttit 
fe Outside of Boat. Perfectly Safe. 
Money Maker for Summer Resorts. Send 
for Details and Price Lis 


Submerged Electric Motor Co. 
Menomonie, Wis, 


PEERLESS — 
SUT-PROOF PLUGS 


Guaranteed absolutely self-cleaning. 
If you are troubled with sooty plugs 
send for full details, we can suit you, 


Peerless Equipment Co. (Not Inc.), 
170 So, Clinton Street, CHICAGO 
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Gas Engine Bags 


A superior grade of Gas Engine 
Bags has been one of our staple 
products for several years. We 
are exceptionally w ell qualified, 
both by experience and equip- 
ment, to furnish a satisfactory 
and durable article either in 
standard sizes or in special sizes 
for any required horse power. 


We are also in a position to supply 
moulded specialties of all kinds for 
new and old inventions; Pump Valves 
and Valve Discs for high and low 
pressure; Diaphragms for Heaters 
and Pumps; Printing Contact Mats 
for blue print work 


Full information and prices 
on request. 


MORGAN & WRIGHT 


Manufacturers of Good Rubber Goods 
14 Bellevue Avenue, Detroit, Mich. 


*40 MOTORCYCLE 


We have the ingen, line of New 
and used Mot a, Parts and 
Supplies in 





the cou ery 





lowest prices. Every mach 
gueranteed. We are tea 
and only yclusive Fn tow 


House in the world. nd for oor 


1907 Catalog. iapabeae © apocialty 


| are. Geer Co., 851 McLaran Ave., St. Louls, Mo 








AMotor-Cycie or Launch | 
| AT SMALL COST 
using one of our Attachabie 
Complete ‘ine of 

lotors, Castings and Acces 
——. Bicycle, A:itomobila, 
Marine or Statiouary. 

Send stamp for catalogue. 


STEEFEY ure. 00., 2941 W. Girard Avs., Phila, Pa. 

















Animal trap. 


shooting apparatus, S. M. 









machine, A. Dow 
carriage actuating 
SEN ossesge cxewaadeumesnaneedae 859,027 
| ee éoces¢ Se 
Vidal 859,026 
com- 


mechanism, 


machine, 


Joerissen. 


printing 
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machine, C. Gabrielson 











The Scientific American 
Cyclopedia of Receipts 
Notes and Queries 


REVISED 


15,000 Receipts 734 


MAILED TO ANY PART OF THE WORLD 





HE SCIENTIFIC AMERICA 
NOTES AND QUERIES has 


been used by chemists, technologists, and those unfamiliar with the 


arts, with equal success, and has dem 


useful in the laboratory, factory or home. 
tion of the most useful receipts, and information which have appeared in the 


SCIENTIFIC AMERICAN for more 


tury. Over 15,000 selected formule are here collected, 
nearly every branch of the useful arts being represented 


Many of the principal substances and ra 


in the arts are described, and almost e 
lating to formulz will be found answered. 
than a receipt book, as in most cases it gives all 


the standard and special formule, th 
reader to find a receipt which fits his pe 
alphabetical arrangement with abundan 
makes it an easy work to consult. 


gaged in any branch of industry will find this book of 
the greatest practical value, and we especially commend it to those who are 
in search of an independent business, as they will find many formule f 
manufacture of salable articles which will be worth many times the cost of 
the book. The Appendix ‘contains the very latest formule as well as 41 
tables of weights and measures, and a Dictionary of Chemical Synonyms. 


Send for Full Table of Contents 


Mailed Free 





"MUNN & COMPANY, Publishers 
363 BROADWAY, NEW YORK 


Those who are en- 


EDITION 
Pages Price $5.00 


N CYCLOPEDIA OF RECEIPTS 
had an unprecedented sale, It has 


onstrated that it is a book which is 
It consists of a careful compila 


than half a cen- 
w materials used 


very inquiry re- 
It is more 


Ga OPEDIA 


us enabling the 
culiar need. An 
t cross references 





r the 


on Request 
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Appreciation 


and 
Enthusiasm 


grows greater every day as the season ad- 
vances, for this new Cadillac, the first and 
only car at its price, proving a formidable 
rival of cars selling at from 50 to 100 per 
cent. higher. The price of the Model G is 
made possible only by the unsurpassed facili- 
ties and equipment of the largest factory in 
the world devoted exclusively to the produc- 
tion of high-grade motor cars. 


Its Guarantee is the 
Name Cadillac 





















} MODEL G~—FOUR CYLINDER—20 H. P. 


Without a Peer at the Price 


$2,000 


Great hill climbing power—plenty of speed. 
Sprightly enough in design to satisfy the 
whims of the young folks; with the good 
form that commends it to fashionable family 















use, Ring type engine governor ; smooth, 
quiet running; sliding gear transmission ; shaft 
drive direct on high speed; lightness in weight 
secures utmost tire economy. 

Let your dealer give you a 
demonstration. 


Described in Catalog G—N. 


Model H—30 h. p., 4 Cylinder Touring Car, $2,500 
Catalogue H—N 


nearest 


Modei M—10 bh. p., 4 Passenger Car, ‘ $950 | 
Catelogue M—N 
| Model K—10 h. p., Runabout, . . . $850 


Catalogue M—N 
Send for catalogue af car chat interests you 
CADILLAC MOTOR CAR CO. 
Detroit, Mich. 


=) Member A. L. A. M. 


BABBITT METALS.—SIX IMPORTANT 
formulas. SCLENTIFIC AMERICAN SUPPLEMENT 11236 
Price 10 cents. For sale by Munn & Co. and all news. 
Send for catalowzue 
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Every revder of the Screntiric AMERICAN should also 


be a reader of 


Technical Literature || 


A Mopthly Eeview of Current Technical Publications 
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rm, the BEST literary material of 
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formation found in daily par rade pamphlets, society } 
proceeding speeches and lectures, etc. The 
. 3 foe 8 : . ” 
‘Index to Articles in Current Technical Periodicals | 
gives a classified descriptive listing of all the articles of im- | 
portance appearing in the « t technical press, brought | 
down to the first of the mc of issu e 
“An indispensable publication for engi- 

neers and « technical met and one of 

the most instructive ever p hed for general 

readers who wis in touch with 


meern industrial progress 

















Electrical ignition devices and spark plugs, 
2. 2 On i dan wae 60 sacs wp etal anh 63,607 
Enamels and motors, explosive Keystone 
farnish Co. .«..... ‘ . eease 
Engines and motors, explosive, Detroit Gas 
Engine and Machinery Co........ 
Engines, gas and gasolene, Page Engineering 
Company of Baltimore City.......... 
Ethyl, chlorid of, H. H. Fries.......... 
Fabrics, printed and dyed textile, Eddystone 
Manufacturing Co. .............-63,671, 
Files, document, Globe-Wernicke Co... 
Flour, wheat, Tranchant & Finnell.... 
Flour, wheat, B. B. Earnshaw . 
Gelatin, prepared, Whitman Grocery Co 
Gin, Freiberg & Workum é6eteen 
Hair restorer, J. T. Gaudet. ; 
Headwear, certain, H, W. Atkins 
Headwear, certain, Moore Smith Co 
Hones, Pierfes Ouvrees de la Salm Societe 
Anonyme ‘ ° 
Lamp parts and incandescent mantles, Lind 
say Light Co ‘ iedsewes is 
Hardy & Co 
63,701 to 63,708 
Locks and keys, Yale & Towne 
Macaroni, 8S. Rocea .. , 
Machinery and parts thereof, Link-Belt Co 
Magazine, monthly, Sportsman Publishing 


68,625 | 





Lenses, F. A. 


C : ‘ 
Maps, charts, et« 
Medicinal wines, H . : 
Medicine, certain, J. J. Hubel & Co. 
Medicine, liver, A. P. Sawyer 
Medicine, proprietary, J. A. Stephenson, Jr 
Medicines for the cure of consumption, G 

Center 


Atlas School Supply, Co. 
Stein 





Musical instruments and parts, C. Meisel 

Mustrrd, prepared, ( Gulden . , 

Oil and seythe stones and hones, Simmons | 
Hardware Co ; 63,6 





Oils, lubricating, G. W. Gallaway 3 ° 
Paper and envelops, writing, G. B. Hurd & 


Co. ° Pe i 63,709 | 
Paper and paper boards, Union Bag and 
Paper Co ‘ a 63,687 
Paper bags, Union Bag and Paper Co . 63,688 
~ 


Paper, tissue, James R. Crompton & 
Paper, writing, J. W. Butler Paper Co 
Peanuts, E ’. Brewer .. . on 
Periodical, Merck & Co. .. 
Pickles, Alart & McGuire . 
Pie goods, certain, J. Lonke 
Pins, safety, American Pin Co. 
Poison, insect, H. L. Squires... 
Preparation for the treatment of blood and 
skin diseases, Dr. Peter Fahrney & Sons 








Ce a ath 
Railway cross ties, Consolidated Cross Tie 
Co ': 





Remedies, certain proprietary, F. E, Cham- 
i 


berl 





ih 
Remedy for certain diseases, Murray Drug 
Co ‘ 
Remedy for diseases of the blood, liver, and 
kidneys, W. T. Murphy 65,662 
Serum for the prevention of hay fever 
Serum Laboratorium Ruete Enoch 63,650 
Sheetings, shirtings, drills, et« China and 
Japan Trading Co . 63,605 
Shoes, leather, A. Newman 
Shoes, leather, Fleishman, Morr 
Silk and silk mixed piece 
hanna Silk Mills ; 
Silver cleaning solution, 8S 
Soap. N. K. Fairbank Co. ......cceess 
Soap, cotton seed oil, Union Oil Co 
Soap, toilet, Remmers Soap Co.... 
souvenir silver, J. R. Watts & Cx 





Co 

Susque 
. 63,084 to 

Hudgens...... 
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Squares, Simmons Hardware Co hoes 
Starch, laundry, New York Glucose Co., j 
63,646, 63,647 
Stationery, certain articles of, Globe- 
Wernicke Co 63, 
Staves and ranges, St. Louis Union | 
‘ 63,619 | 
I £ s 1 M f g | 
( 33,666 | 
I ( bi s & iS Too | 
Text s rtai n i Japan Trading 
( 65, 604 7 
Thread, cott Clark Thread Co ’ 
Thread cotton and sewing silk. 
american Thread Co...sseeeeses 65,630 to 63,637 
Waists for womet dress and shirt, Romm 
& Co 65,738 
Water wheels and motors and parts thereof | 
Abner Doble Co 63,604 | 
Waters carbonated or mineral, Huntoon 
er Co ° e. 63.676 
tural spring, Huntoon Spring | 


63, 708 





Dodge 
ros, Co eee oe 65,0758 
goods and cloakings, F,. D | 
63,675 





azier : = 
Woolen piece goods and haircloth, William 


Hollins & Co. . : . 63,690 
Wrenches, monkey and pipe, Trimont Manu- 
facturing Co, . ES pre rry t 63,620 
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“A Booklover’s Notes,"’ for note books, C. 
S. Britton 13,647 














Autocrat for canned fruits, Burkenroad 
Goldsmith oO . 13,642 
Autocrat f canned vegetables, Burken | 
road-Goldsmith Co > 3,645 | 
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Under Favorable Conditions? 
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The best chance you will have to start is NOW and HERE. 
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